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FOREWORD 


A landing beam for a plane in night flight, an SOS for quick help at 
sea, a short-wave broadcast between two continents — Power Tubes 
make these miracles possible. They are the heart of radio communica- 
tions. They embody the drama of electrons, the enchantment of tech- 
nical research, and the wizardry of engineering design. Small wonder, 
then that Power Tubes engage the interest of the radio engineer, the 


experimenter, and the amateur. They are vital to his art. 


The RCA GUIDE for Transmitting Tubes is dedicated to the Power 
Tube fraternity. It contains technical information on a most extensive 
line of modern air-cooled transmitting tubes. In it are described such 
tubes as RCA’s new uhf midget types, the new low-cost push-pull 
beam type, the efficient low-cost half-wave mercury-vapor rectifiers. 
Complete data supplemented by carefully proven circuits show how 


RCA transmitting tubes may be utilized to their best advantage. 


Outstanding feature of the new RCA GUIDE is its transmitters—de- 
signed, constructed, and tested specifically for description in this book. 
They represent a wide range of application and meet modern demands 
for transmitter simplicity coupled with efficiency, economy, and flex- 
ibility. They will give reliable and outstanding performance. They are 


designed to do a job! 


In presenting the RCA GUIDE, we believe that it will be found helpful 
to you-—engineers, experimenters, and amateurs in the field of radio 
communication. Should you desire additional information on any of 
the tubes described in this volume, or if you have special tube problems, 
We invite you to write to Commercial Engineering Section, RCA Man- 
ufacturing Company, Harrison, New Jersey. 
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OUTSTANDING CONSTRUCTIONAL 
FEATURES OF THE 8138 
BEAM TRANSMITTING TUBE 


The 813 is RCA’s largest glass air-cooled beam transmitting 
tube. It is designed for transmitters requiring exceptional over- 
all efficiency. It is a logical choice for the ultra-modern final 
and intermediate r-f amplificr that needs no neutralizing adjust- 
ments and that can switch channels in a flash. Also, it meets 
the requirements for high-power transmitters having few tun- 
ing controls and a minimum of driver equipment. RCA-813 — 
doubles, triples, and quadruples with unusually high efficiency 
and high harmonic output. In brief, this exceptional beam tube 
can handle a greater variety of big-time jobs than any other 
tube of its size or class. 


@ MEDIUM METAL cap 


@ SHORT RIBBON PLATE CONNECTOR 


© FILAMENT SUPPORT SPRINGS 


@) MOUNT SUPPORT 


© Top CERAMIC MOUNT SUPPORT 


@ Top SHIELD 


@ ALIGNED-TURN CONTROL AND SCREEN GRIDS 


@ HEAVY-DUTY FILAMENT 


© LARGE STURDY GRAPHITE PLATE 


© HARD-GLASS BULB 


@ BOTTOM SHIELD DISC 


@ ceramic PLATE-suPPORT SPACER 


® DIRECTIVE-TYPE GETTER CONTAINER 


@) visu-rype stem 


15) CERAMIC-INSERT GIANT BASE 
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16) BEAM-FORMING PLATE 
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17, FILAMENT CONNECTOR 


. ® TUNGSTEN-TO-GLASS SEAL 


© sorrom CERAMIC MOUNT SUPPORT 
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CONSTRUCTIONAL VIEW OF A 
BEAM TRANSMITTING TUBE .... 


TUBE DATA BY TYPES: 


6L6-807 TRANSMITTER/EXCITER 
809 ECONOMY TRANSMITTER 


815 UHF TRANSMITTER (2!4-20 
METERS) 


813 SINGLE-CONTROL TRANSMITTER 
812 PLATE-MOD. TRANSMITTER 
FILTER DESIGN 

TUBE SOCKETS 


Prices in this book apply only in the United States of America and are subject 
to change or withdrawal without notice. Prices are those cffective June 1, 1941. 


LICENSE NOTICE FOR RCA TUBES 


Licensed for all uses other than in apparatus and systems for use in the field 
of public service communication for hire or toll. The sale of this device does 
not convey any license under patent claims on combinations of. the device with 
other devices or elements. 


Copyright, 1941 by RCA MANUFACTURING CO., Inc. 


For sales information regarding any RCA _ product, For technical information on RCA. Tubes, 
please write to District Offices please write to 


SALES DEPARTMENT in COMMERCIAL ENGINEERING SECTION 


RCA MANUFACTURING COMPANY, Inc. Principal Cities RCA MANUFACTURING COMPANY, Inc. 
CAMDEN, N. 5. HARRISON, N. J. 


2O3-A TRANSMITTING TRIODE 


THE TUBE THAT MADE RCA TRANSMITTING TUBES FAMOUS 


220 WATTS INPUT List Price 519." 


RCA-203-A is a 3-electrode transmitting tube with a maximum plate dissipation of 100 
watts. Conservatively rated, this tube is built to give long and dependable service. The 203-A 
is well suited for use as a class C r-f power amplifier (c.w. or ’phone) and as a class B modu- 
lator. Amplification factor of the tube is 25. Typical operating conditions for ec-w service are: 
D-c plate voltage, 1250 volts; d-c grid bias, -125 volts; 3 

d-c plate current, 150 ma; d-c grid current, approximately 25 a ota te See 
ma; driving power, approximately 7 watts; power output, ap- 
proximately 130 watts. Typical operating conditions for plate- 
modulated service are: D-c plate voltage; 1000 volts; d-e grid 
bias, -185 volts; d-c plate current, 150 ma; d-c grid current, ap- 
proximately 50 ma; driving power, approximately 14 watts; and 
power output approximately 100 watts. Two tubes in class B 
are capable of modulating 100% an r-f power amplifier using 
about 500 watts input. RCA-203-A may be operated at maximum 
ratings up to 15 Mc and at reduced ratings up to 80 Mc. The tube 
is designed with a 32.5-watt, thoriated-tungsten filament which F 


“has what it takes” for long, continuous service. ee AA= PLANE OF 
ELECTRODES 


911 TRANSMITTING TRIODE 


FOR LONG-TIME SERVICE S 00 
220 WATTS INPUT List Price 10: 


RCA-211 is a 38-electrode transmitting tube with a maximum plate dissipation of 100 
watts. It is similar in construction to the 203-A but has a lower amplification factor of 12. 
Like the 203-A, the 211 is conservatively rated and is built to give long and dependable ser- 
vice. It is well-suited for use as a class C r-f power amplifier on ¢.w. or ’phone, and as a class 
A or B modulator. Typical operating conditions for c-w service 
are: D-q plate voltage, 1250 volts; d-e grid bias, —225 volts; d-c 
plate current, 150 ma; d-c grid current, approximately 18 ma; 
driving power, approximately 7 watts; and power output, ap- 
proximately 1380 watts. Typical operating conditions for plate- 
modulated service are: D-c plate voltage, 1000 volts; d-c grid bias, 
—260 volts; d-c plate current, 150 ma; d-c grid current, ap- 
proximately 35 ma; driving power, approximately 14 watts; and 
power output, approximately 100 watts. RCA-211 may be oper- 
ated Patani ratings up to 15 Mc and at reduced ratings up 
to 80 Mc. 

For long trouble-free service, replace 211’s with RCA-211’s. 


Bottom View 
of 211 Socket Connections 


AA= PLANE OF 
ELECTRODES 


BOT-A TRANSMITTING TRIODE 


BUILT FOR AIRCRAFT DEPENDABILITY 


42 WATTS INPUT Y/- C2 List Price 53.45 


RCA-801-A is a transmitting triode of the thoriated-tungsten filament type having a con- 
servative maximum plate-dissipation rating of 20 watts. It is well suited for use as an r-f 
amplifier at the higher radio frequencies. It may also be used as a class B audio-frequency 
amplifier and modulator. Typical operating conditions for c-w 

service are: D-c plate voltage, 600 volts; d-c grid bias, —150 ned bene View) a 
volts; d-c plate current, 65 ma; driving power, approximately es “4 Socket, Sgceeaaie 
4 watts; and power output, approximately 25 watts. Typical 
operating conditions for plate-modulated service are: D-c plate 
voltage, 500 volts; d-c grid bias, -190 volts; d-c plate current, 
55 ma; d-c grid current, approximately, 15 ma; and power out- 
put, approximately 18 watts. 

The plate lead of the 801-A is brought out through a sep- 
arate seal in the stem of the tube to insure adequate insulation 
and to minimize stem electrolysis. The tube has a “MICANOL” 
base. These features, plus its general internal structure, provide 
BL eg of the tube at full ratings at frequencies as high AA=PLANE OF ELECTRODES 
as Cc 2 oe 
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TRANSMITTING TUBE DATA 


TRANSMITTING PENTODE 


SPECIAL INTERNAL SHIELD DESIGN 


33 WATTS INPUT List Price $3. 
Features 
@ EXCELLENT OSCILLATOR 
Crystal current extremely low in straight pentode crystal-oscillator 
connection. Gives high output as electron-coupled oscillator. 


@ EXCEPTIONALLY WELL-SHIELDED TUBE STRUCTURE 
Tube contains special internal shield. ‘ 


@ LOW DRIVING POWER 
23 watts output with only 0.3 watt of grid drive. r) 

@ NEUTRALIZATION UNNECESSARY el Oollle 
RCA-802 is a highly versatile transmitting pentode having 

a maximum plate-dissipation rating of 13 watts (ICAS). 

It is a handy tube to have around the station because of its adaptability to innumer- 
able uses such as, for example, r-f amplifier, frequency multiplier, oscillator, and 
suppressor-, grid- or plate-modulated amplifier. It may also be used as a class A 
pentode amplifier or modulator. Neutralization is unnecessary in adequately shielded 
circuits. As a crystal oscillator, the 802 may be operated under the conditions shown 
for class C telegraph service. A small condenser of 2 to 3 wuf should be connected 
between control grid and plate to introduce external feed-back. The plate of the tube 


shows no color at the maximum plate-dissipation rating of 13 watts. The screen should 
not be allowed to show more than a barely perceptible red color. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input for High-Frequency Operation 


FREQUENCY 100 Mc 


CLASS C TELEGRAPHY Per Cent 


CGS ICAS 
RATINGS D=CiGRID) “CURRENT = 1. Nevers « sveuercieietetietevete 2 7.5 man. 7.5 max. Ma. 
PEARRMVIOUTAGH, GAC: OR, DD:C.)) So.c ec cosets boise 6.3 Volts PEATE) INPUT sac soso beta e a qavebe ghatelere eFviels 25 max. 33 max. Watts 
FREPAMOROUERIGEIN | faie steustetolaieirs ttelers, otajereiel-o # eea.d eee « 0.9 Amperes SUPPRESSOR, UNPUM a clare wiclerelelattetovetsiererevecis 2 mas. 2 max. Watts 
TRANSCONDUCTANCE, FOR PLATE CUR. OF 20 MA... 2250 Micromhos SCREEN ENPUMDY flsjerecclioisuers els eeksiehelene eleis= oleic 6 max. 6 max. Watts 
DIRECT INTERELECTRODE CAPACITANCES: PUATH) DISSIPATION, “.)cr.sistessteles) viclevs 6.3.2 10 max. 13 max. Watts 
Grid-Plate (With external shielding) ......... 0.15 max. put TYPICAL OPERATION : 
EM EMMRCME TN RSA Tso ci'e fol aicas) ol ss 0s oualeie (ole eiieies Sreneseva.le eos 12 Met De-CrRlate: Voltace ee nssteus vevexcis setts 500 600 Volts 
NOTA TM Ea NTs =) cpt sv alella vs to c\'s"o" asa/(aie1 oe ra e:pie leis 'exe o's 8 0+ 8.5 Mk D-C Suppressor Voltage .............- 40 40 Volts 
WUARSERT I NERMED ESTO EDT a a's «aca vlelccie/siciels cieere.slesivisie dees 534” D-C Screen Voltage :* 
DOM NOE VAMEDER! sicrcictee sic Se sies vesSoecaccess 27,” From. a fixed supply Of... cecescess 250 250 Volts 
SOCKET. 3." 7-Contact (0.855” pin-circle dia), such as RCA type No. 9923 or from a series resistor Of...c.ese- 20800 22000 Ohms 
D-C Grid Voltage:* 
MAXIMUM CCS and ICAS RATINGS with TYPICAL PLO LC ON pO Oirase teaseioiie: soa Sen poe 
or from cathode resistor of......... 1700 1620 Ohms 
OPERATING CONDITIONS a from a oe resistor Of.....+.+.- pe goin ue 
» ‘ . < Peak R-F (Grid “Voltage. 6:0: cj0' e701 cles olts 
Ae Ree ee aa end rete eee one iy, Zelegraphy Internal ShHieldy cases setelets seals, s else’ leraialer ene. Connected to cathode at socket 
y-doun coniuiions per tube without moduation Dee Pinte’ Current .cieo.e oe co nene 45 55 Ma. 
CCS ICAS D-CuSereen, Current) che cuscyere steve sie 0 12 16 Ma. 
DEOMI ATE, S VOLTAGE. .ciee\< o's.00 0.0 s\cielee'e-0-6 500 max. 600 max. Volts D-C Grid Current (Approx.) ......:. 2 2.4 Ma. 
D-C SUPPRESSOR VOLT. (GRID No. 3)... 200 maz. 200 max. Volts Drivine., Power CApproxs)) lev. sc cess 0.25 0.3 Watt 
D-C SCREEN VOLT. (GRID No. 2)........ 250 maz. 250 max. Volts Power Output (Approx.) ..........- 16 23 Watts 
D-C Grip VOLTAGE (GRID No. 1)........ —200 max. -200 maz. Volts * When a preceding stage is keyed, a fixed, 1ow-voltage screen supply and 
DACPEITATH AC URRENT!.. 10 ss sci es sleie.o'e eecse 60° max. 60 max. Ma. a fixed grid bias supply should be used. 


802—807 REINARTZ HARMONIC GENERATOR 
For harmonic output up to 8 times fundamental frequency 


Ci=2 to 3uuf (max.), 600 v. ieheeGP 

Ce=—100 wuf, mica RCA-807 a B Vi 

Cz Cs Cs Cio=0.005 pf, mica SUES pion Vena 

Cs Ce=1 wyuf/meter 2 (2F To 8F) of Socket Connections 
C7=50 wpft, 600 volts 

Cv=100 uf, 600 volts 

Cui Cie Cis=0.005 wf, mica 
Ri=5000 ohms, wire wound 
Re=20000 ohms, 10 watts 
Rs=15000 ohms, 10 watts 
Ri=15000 ohms, 5 watts 
Rs=10000 ohms, 1 watt 

Re=200 ohms, 5 watts 

Li=For % erystal freq., with C2 
Lo—Tune to freq. “‘f’’ 

Ls=Tune to output frequency 
Li=—R-f choke 

X=Crystal, frequency ‘“‘f’”’ 


INTERNAL 


AA=PLANE OF ELECTRODES 


NOTE: Adjust coupling of Lz and Ls for maximum harmonic output. Tube Mounting Position 
Correct polarization of Le and Ls is essential. VERTICAL or HORIZONTAL 
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TRANSMITTING TUBE DATA 


803 TRANSMITTING PENTODE © 


RCA’S BIGGEST PENTODE S$ 50 

350 WATTS INPUT (CCS) List Price 28: 
RCA-803, with its maximum plate RATINGS 
dissipation of 125 watts, is the larg- F Vv AC D 10.0 Velts 
est of the RCA transmitting pentodes. Ne cores (A.C. or D.C.)..... suatiatesenenckotere : Ae 
It is particularly useful as an r-f am- ILAMEND QGURREMN Ti... overarerstercieie seek elereveisrets (els cla, c/s teXel(e mperes 
plifier, frequency multiplier, oscilla- TRANSCONDUCTANCE, for plate cur. of 62.5 ma.... 4000 Micromhos 
FOr araG suppressor-, grid-, re plate- Grid-Plate (with external shielding)........... 0.15 max. wut 
modulated amplifier. Neutralization peat Mickeralels sisheisrers eleichetatalevetetersnecsts: > HORT OOD DOD 18 ae 
of the tube is unnecessary in ade- si utput “s or aisieliekel eksLehousiet shensiele /evarelsits sells s lav eyetie sirecepene 93%” LLL 
quately shielded circuits. Maximum aE orate Orne Sseusiioie elo.) .e1'= fete reneveNstelenstaress) 6s cnn 2 hie 

t aA sna,  AWELAALIVEU WE BVIAMEELEN 2.2 ee eee ero een eee seer eeeeeeee 16 
Sh a RO pat ae Us SOCKET 52 ow train ouavsha ene eUetessrorsetevekeierevoars .5-contact such as RCA type UT-102A 
watts. Maximum plate input for plate- 
modulated pentode and tetrode serv- MAXIMUM CCS RATINGS 
ices is 250 watts. Maximum plate in- 5 Plate 
put for pentode and tetrode c-w serv- As Class C R-F Power Amplifier Modulation C.W. 
ice is 350 watts. D2CSPLATE PVOLTAGE DD. siacisieeyeis sien rete 1600 maz. 2000 max. Volts 

The suppressor of the 803 is con- D-C SuPpPpRESSOR VOLTAGE (Grid No. 3) 500 maz. 500 max. Volts 
nected to a separate base-pin ter- D-C SCREEN VOLTAGE (Grid No. 2).... 500 maz. 600 maz. Volts 
minal. This permits operation of the D-C Grip VOLTAGE (Grid No.1) ..... —500 maz. -500 max. Volts 
suppressor at optimum d-c voltage for D-C PLATE CURRENT ....... wie tosece ee - 160 maz. 175 max. Ma. 
maximum power output of the tube. D-C GRID CURRENT .........- rey che 50 maz. 50 max. Ma. 
It also makes practical the use of the BGATH DNB UT sia. crarcie cielo erences WS aici 250 mac. 850 max. Watts 
tube as a suppressor-modulated am- SUPPRESSOR) DNPUT® eso cliele sila e ve wee 3 10 maz. 10 maz. Watts 
plifier. SGREEN? ENPUT Oe sepreiiiee sei slave ei sioctetetene 20 max. 30 max. Watts 

RCA-803 may be operated at maxi- PLATH DISSIPATION asclcrelertetelsins tears Nee 85 max. 125 max. Watts 

rati f i igh 

DER OOe Me. Ie peice giah wae, nes Maximum Permissible Percentage of Maximum Rated Plate Voltage and 
bulb, is equipped with a ceramic base, Plate Input for High-Frequency Operation 


has a graphite anode, and contains 
a heavy-duty, thoriated-tungsten fila- 
ment, 


FREQUENCY 


{ Telegraphy Per Cent 
Grid-Mod. Telephony Per Cent 


CLASS C Suppressor-Mod. Tel’y Per Cent 
| Plate-Mod. Telephony Per Cent 


moe OIA TRANSMITTING PENTODE 


Bottom View 

of 803 Socket Connections TITANIUM-COATED ANODE S 00 
150 WATTS INPUT (ICAS) List Price ? 
RCA-804 is a pentode transmitting RATINGS 
tube of the thoriated-tungsten fila- 
mien type having a maximum plate- apa Ras CASE For DD: Cia) ctainw cine terse a anes 
issipation rating of 50 watts (ICAS).  ,ILAMENT UURRENT ..---.- 2s sees ee ee cere e ee eee 
Io well guted or application as ah TRAN OOMUUCEAN GR, (oy ple out Of @2 maico-s- 200) aaa 
r-f amplifier, frequency multiplier, 5 ; eee 
oscillator, and suppressor-, grid- or Grid-Plate (with external shielding)........... 0.01 maa. wut 
plate-modulated amplifier. Neutraliza- np iat: 248 ch teva areca is Caeiom ore eee eae Stel trareiatenere 16 yh 
tion of the tube is unnecessary in Output 73h semicon alle Waves Skee) Aidieusstehent Gr omereens 14.5 BAe Mk 
adequately shielded circuits. Maximum a as Hens cc cic ccc be 
plate input for suppressor modulation On ROR CMCC CO PS COOLS cir! coos i6é 
and grid modulation service is 75 SOCKET Miceccrsse ee ele Stet as Standard 5-contact such as RCA type STK-9920 
watts (ICAS). Maximum plate input 
for plate-modulated pentode and MAXIMUM CCS and ICAS RATINGS 
tetrode services is 100 watts (ICAS). As R-F Power Amplifier and Oscillator Pentode — Class C Telegraphy 
Maximum plate input for pentode and CCS ICAS 
oe Bare APRS ae lee D=C PLATE, VOEBAGE) <i) clexetle\s iersieieee 1250 max. 1500 maz. Volts 
services “RCA-804 reuuinesilessnthanie D-C SUPPRESSOR VOLTAGE (Grid No. 3) 200 maz. 200 max. Volts 
Sup hati of driving power. D-C ScrEEN VOLTAGE (Grid No.2)... 300 maz. 300 max. Volts 

Th rath 04 j D-C Grip VOLTAGE (Grid No.1)...... —300 max. -—300 max. Volts 
e suppressor of the 8 is con- D-C PL C 9 100 M 

rantadmtoia separate base-pin ter- we e ae URREN Tesi, cis soccetesiensistets > fe max. max. ae 
minal. This permits operation of the os oe WRREN Darn neicieieielinisicie: oteterete max. 5 max. Ma. 
suppressor at optimum d-c voltage Rhee oie! BORO 00 Otome OC Oe c aos max. 150 max. Watts 
for maximum power output of the Se NP UT acvatedaieistotersnevenc re ois bees i max. iP max. Watts 
tube. It also makes practical the use aa INBUD A ows suniesate miecerois oroiede: ecko 5 max. 5 max. Watts 
of the tube as a suppressor-modulated BATH DISSIPATION eich iteiteretaierterets 40 max. 50 max. Watts 
amplifier. RCA-804 may be operated 
at maximum ratings at frequencies So dado en manus Crom ee 
as high as 15 Mc. The tube is de- Power Output 21 atts (Approx.) 


signed with a “MICANOL” base and 
has a titanium-coated anode. 


Ci=100 wuf, midget Rs=27000 ohms, 50 watts 

C2 Cs=0.001 uf, mica Ri=500 ohms, 0.5 watt 

Ci Cs Co C10=0.005 uf, mica La Lo= R-f choke Be 

57= 0.002 uf, 1500 volts Ti—A-f transformer 

Cs=0.005 uf, 1500 volts T2= Modulation transformer, 

Co=0.5 wut /meter ratio P/S=3.0 

Ri=15000 ohms, 2 watts F= a. high-voltage fuse 

Re=50 ohms, ¢.t., wire-wound 

Max. Permissible Percentage of Max. Rated Plate Voltage oo 3 : 
and Plate Input for High-Frequency Operation Rucci te 


a) 


FREQUENCY 15 | 35 80 
1 Fr ; 
A ERODES Telegraphy 100 | 75 | 50 
CLASS CJ) Grid-Mod. Telephony | 100 | 88 76 Pn, : 
Bottom View Sup.-Mod. Telephony] 100 | 88 76 Ree 
of 804 Socket Connections Plate-Mod. Telephony] 100 | 75 50 


TRANSMITTING TUBE DATA 


MHANSMITTING TRIODE 


LOW-DISTORTION CLASS B MODULATOR 


315 WATTS INPUT (CCS) List Price $13.50 
Features 
@ HIGH-POWER OUTPUT WITH LOW PLATE VOLTAGE ‘ 
@ CLASS B A-F OUTPUT DISTORTION BELOW 3% 
@ 30-Mc OPERATION AT FULL RATINGS 


@ SPECIAL-PROCESSED GRAPHITE ANODE 


RCA-805 is a husky high-mu transmitting triode of the thoriated-tungsten filament 
type with a maximum plate dissipation of 125 watts (CCS). It is designed both for 
class B modulator service and for r-f amplifier service. Grid-bias requirements of 
the tube are unusually low. ‘For example, at the maximum plate-voltage rating of 
1500 volts in class C telegraphy, a bias of only -10 volts is needed to protect the tube 
against loss of grid-excitation voltage. 

The grid of the 805 is designed so that the amplification of the tube varies with 
the amplitude of the input signal. This feature facilitates the design of class B a-f 
amplifiers and modulators to give high output with low distortion. 

RCA-805 contains a graphite plate that is processed to insure high thermal radi- 
ation and a minimum of gas. The plate lead is brought out to a rugged terminal at 
the top of the bulb. The small overall size of the tube lends itself to compact circuit 
layout. As an r-f power amplifier, RCA-805 may be operated at maximum ratings at 
frequencies as high as 30 Mc. 


RATINGS 
FILAMENT VOLTAGE (A.C. or D.C.)...........00- 10.0 Volts 
BANE N TRO URRENT! fora. c,cvspciscis ea ce s/s aisle we @ biel ae. 3.25 Amperes 
DireEcT INTERELECTRODE CAPACITANCES: 
MRE ATOM rahe tic oreo eerste eierclavetciane cargoes cies oles 6.5 wet 
SEEN OE MET UITIO MIG Mbereche (oi cheke ao: os) 2 Gh. ais 0s 6) dies ore Sear ene ® 8.5 f P . 
temionte fide. sles ccc. 10.5 ie Soke Piney er 
WVSSET MRT 18 Oona) 814" Plate 
UARIMUMOMDIAMELER) 65 iuic 6 cc aie se eee va ve oe oe 2-5/16” Modulation C.W. 
SOCKET.......... Transmitting 4-contact, such as the RCA type UT-541-A DEC! GNA WGUGNED! Boo dagAescausaoe 1250 maz. 1500 maz. Volts 
D=CAGRID A VOLTAGCH a ies a eiciaeee otc rie. -—500 maa. —500 max. Volts 
MAXIMUM CCS RATINGS and TYPICAL OPERATING D:C) PrAtE! CURRENT) 50.0000 sock: 175 maz. 210 max. Ma. 
CONDITIONS DSCRGRIDM CURRENT ieee ieciec Saale e 70 max. 70 max. Ma. 
PATER UN PUD. oe eteiane ia orks. scare) oy ensdeeaare cake 220 max. 315 max. Watts 
As A-F Power Amplifier and Modulator—Class B PEATED DISSIPATION! | cittsjecsveneic atetenatetele 85 man. 125 max. Watts 
TO PEICATEMEV OUTAGE! oo. ..5 a5 Cie (0 60 616 Siaie aie wie tysiere eee 1500 max. Volts TYPICAL OPERATION: 
MAXSESIGNAEL D)=C PLATE (CURRENT*.... 566.0002 210 max. Ma. D=CaPlatewVioltar eles «levers cries 1250 1500 Volts 
MAXeE MGNAL OE GATE INPUT® cicccccsccnccdese nes 315 max. Watts D-C Grid Voltage: 
EEA TEMMDISSIPA TION | a iecc cgi sees sieve 10 4.410, a:ai9ces0 072, e050 125 max. Watts From fixed supply Of........+.. —160 -105 Volts 
TYPICAL OPERATION : From cathode resistor .......... — 440 Ohms 
Unless otherwise specified, values are for 2 tubes From grid resistor ..........++:. 2700 2600 Ohms 
DECOR laren VOltAGe 65s diiceacicns 1250 1500 Volts Peak R-F Grid Voltage........... 300 235 Volts 
DECRG ridVOltALE rok ejeerde weiss o's 0 —16 Volts D2CuPlates Current ates renee 160 200 Ma. 
Peak A-F Grid-to-Grid Voltage.... 235 280 Volts D-C Grid Current (Approx.)...... 60 40 Ma. 
Zero-Sig. D-C Plate Current....... 148 84 Ma. Driving Power (Approx.)......... 16 8.5 Watts 
Max. Sig. D-C Plate Current...... 400 400 Ma. Power Output (Approx.)......... 140 215 Watts 
Load Resistance (per tube)....... 1675 2050 Ohms ; 
Effective Load Res. (Plate-to-Plate) 6700 8200 Ohms * Averaged over any audio-frequency cycle of sine-wave form. 
Max. Sig. Driving Power (Approx.) 6 7 Watts 7 Approximately 4% harmonic distortion. 
Max. Sig. Power Output (Approx.) 3007 370E Watts + Approximately 3% harmonic distortion. 


APPLICATION Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 


for High-Frequency Operation 
In class B a-f amplifier and modulator service employing two 805’s, it is 
practical to limit the a-f distortion in the output to less than 3% by FREQUENCY 
using a small amount of grid-bias voltage at reduced plate voltage. 
Typical operating conditions are approximately the same as those for the 
1250-volt conditions. The exceptions are: grid-bias voltage, -14 volts; 
peak a-f grid-to-grid voltage, 250 volts; and zero-signal d-c plate current, 
60 milliamperes (two tubes). 


Telegraphy 
CLASS C { Plate-Mod. Telephony 


GRID-MODULATED R-F AMPLIFIER 
Power Output 60 Watts (Approx.) 


Ci=1.5 wuf /meter /section Bottom View 

Co=6.5 wut (approx.), 4000 v. of Socket Connections 

L3 Cz C4 Cs Co=0.005 uf, mica 
Cs=0.0005 uf, mica 

Snes Co=0.005 wf, 2000 v. 

ae C7=1.0 wut /meter 

Cio=25 to 50 wf, 100 v. 

Ri=775 ohms, 10 watts 

Re=50 ohms, c.t., wire-wound 


RCA-805 


RCA-2A3 


Rs=20 ohms, c.t., wire-wound 
Cee) Li=R-f choke 
Lz Ls=Tune to frequency ‘‘f”’ 


G 
‘ 
AA=PLANE OF 
Ti=Interstage a-f transformer a Ages SD 


T2—=Modulation transformer 
¢ F F=3/16 a. high-voltage fuse 


To 
SPEECH 
AMPLIFIER 


Tube Mounting Position 


* The r-f driver should have good r-f volt- VERTICAL—Base down only. 
age regulation under the varying load of HORIZONTAL—Plane of electrodes 
the grid-modulated stage. vertical. 


7 


GO +1500V., 120MA 


TRANSMITTING TUBE DATA 


TRANSMITTING TRIODE 


WITH ENCLOSED TANTALUM ANODE 


‘ont SG 
1000 WATTS INPUT List Price 
Features 
@ TAKES 1000 WATTS (ICAS) ON C.W. 
Two 806’s take 1200 Watts on ’phone. 
@ BIG ENCLOSED TANTALUM ANODE 
We This design, a development by RCA, provides more than 75 watts of 


@ 30-Mc OPERATION AT FULL RATINGS 
Up to 100 Mc at reduced ratings. 


extra power. 
L Mor @ 47.5-WATT THORIATED-TUNGSTEN FILAMENT 
7000 Insures great reserve of emission. 
RCA-806 is designed for hard use as a high-power r-f amplifier and class B modu- 
lator. A single tube in class C telegraph service can take an input of 1000 watts 


and requires only 34 watts of driving power! Maximum plate dissipation of the 
tube is 225 watts (ICAS). 


The plate of the RCA-806 shows an orange-red color at its maximum plate- 
dissipation ratings. It is normal for the plate to show some color, even at low 
loads. Forced ventilation is required for continuous key-down conditions in class 
C telegraph service and is recommended for all classes of service at frequencies 
of 30 Me. or higher. 


With a c-w carrier power of 780 watts and 460 watts for ‘phone, the 806 is 
one of the most remarkable values ever offered in the “big-tube” class. 


CCS ICAS 
RATINGS TYPICAL OPERATION: 

RILAMENT VOLTAGE? CA-CaOR DiC yiie vies ereseuie che efelers 5.0 Volts DECSP lates. V Oltag et auicherteisresicle mentoucle = 2500 3000 Volts 
EIGAMENT) CURRENID Os Gein ctelcialslens te ere efele) setae sie (el siaiots ere 9.5 Amperes D=CiGridt V oltagenok eae ec acme. —600 —670 Volts 
AM PLARICA TIONDELOACTORUM Chocis wis icle sieisiorciete ataleieis:a steele 12.6 From a grid resistor Of .......s.s .. 15000 25000 Ohms 
Direct INTERELECTRODE CAPACITANCES : Peak R=-P Grid Voltagern ne sociserlaiclentere 890 970 Volts 

Grid SP Late ee ceca chet Gietoia a lass vee oie elie ereretets-< iteveyatene 4.0 wept DO) Plates Curnent)teiictiaan erento: 195 195 Ma. 

(Grid=PilamenG sieeicso.clo. shore ails vosetetetoiece otapenctensus 6 chexereketene 5.6 wpe D=C Grid Current (Approx.) ........ 40 OAT Ma. 

ate= Plamen tse ates cusieta lene terete onclouerechevopers tone sncy ofenetarrs 0.4 bt Driving Power (Approx.) ........... 32 24 Watts 
WM Oodatnogiy letotessiy! Anooopdoonogoc00 sound auUcEaoEod 10” Power Output (Approx.) ..........- 390 460 Watts 
MAXIMUM DIA MBTERO co sicrs eo 0 cosicies = elelele ‘are veisteteyocetefe tes : 333” 


16 
ST...Standard 4-contact t itti type, h as RCA type UT-541A 
Seen re, yiandas COT ger er ec aaa Samant oo As R-F Power Amplifier and Oscillator—Class C Telegraphy 


: - Key-down conditions per tube without modulation 
MAXIMUM CCS and ICAS RATINGS with TYPICAL aoe iene 

OPERATING CONDITIONS D=Cy PLATE VOLTAGE Were: ole cietelateystelele/sie ers iers 3000 max. 3300 max. Volts 
As Plate-Modulated R-F Power Amplifier—Class C Telephony Be oe hayes a SiR OT YO RIETRO OD Ono -1000 max. -1000 max. Volts 

: hie , - : - LATE In CURREN (Mmm custireisistetielsteieistet-tcrske 200 maw. 305 max. Ma. 

Carrier conditions per tube for use with a max. modulation factor of 1.0 D_O Chip KC UREENT Ee oo eae Botnet 50 waste 
CCS ICAS PLATE UN PUA tye setereretelonetersvalecetaaeienenereiere 600 max. 1000 maw. Watts 
DECGPR LATE VOLTAGE \sevelscvensnate ciehaperseiorensie 2500 maa. 3000 max. Volts PEATE DISSIPATION @erriaete senile ie reiettrs aieiets 150 maa. 225 max. Watts 

D=Ce GRID s VOLTAGE ieee cousins chele itetete 5) eke (ok -1000 max. -1000 max. Volts TYPICAL OPERATION: 
DECER UATE. (CURRENT gareeterctseicicleteaess: ava6 stars 200 maz. 200 max. Ma. D=Cy Plated Voltage ys actistcictarscstorelol- (seat 3000 3300 Volts 
D=C7 Gripe CORREN Tle tela eccideeciie hie iter 50 max. 50 max. Ma. D-C Grid Voltage: 

PUA THIPINE Ue chistes cmiere -'s\slellela rey susiel efexenoye 500 maz. 600 max. Watts PromAGe LEU SUD PLY Olea telietsteinteree —600 —600 Volts 
PLATE] DISSEPATIONG vepalece: seca craters siete sisrerelete 110 maa. 150 max. Watts or from a. grid resistor Of... -s 5 24000 15000 Ohms 
: or from a cathode TESTSLOT) Of occ ciee 2700 1730 Ohms 
Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Se at Se a oe ae a yes 

Input for High-Frequency Operation D-€ Grid Current (Approx.).. 0.20... 25 40 Ma. 
Driving’ Power: CADprox:)) eee ene 20 34 Watts 
Power Output) CApprox:)) 22... =n 450 780 Watts 

FREQUENCY 30 50 100 Me RES ae) 2 

CLASS C aaa mate. 100 80 50 Per Cent 1200-WATT PLATE-MODULATED R-F AMPLIFIER 


Power Output 900 Watts (ICAS)* 


Bottom View Ci=0.7 wyuf/meter/section*-+ 
‘ Co Cs Cs=0.005 wf mica 

of Socket Connections Ce C= 1.0 ltt aie ooltare 

C7=0.002 wf mica, 7500 volts 

Cs=1 pwpuf/meter/section*+ 

Ri=12500 ohms, 80 watts 

RFC=R-f choke, 500 ma. 

Ti—Filament transformer 

To—Modulation transformer, 609 watts 

Li Le=Tune to frequency ‘“‘f”’ 

Ls=D-ce overload relay, 600 ma** 

f=Operating frequency 

* Approximate 

+Capacitance in actual use 

ttMaximum value for plate-modulated 
telephony (ICAS) 

**Contacts of Ls shoufd break the 
primary circuit of the high-voltage 
supply 

NOTE: Rotor shaft of Cs is at the d-c 

plate potential. An insulated coupling 


Tube Mounting Position 
VERTICAL—Base down only shaft must be inserted between the 
HORIZONTAL—Not recommended rotor shaft of Cs and its contro] dial. 


TRANSMITTING TUBE DATA 


TRANSMITTING BEAM POWER AMPLIFIER 


“LOWEST GRID-DRIVING REQUIREMENT”? $950 
75 WATTS INPUT List Price 3: 


@ 60-Mc OPERATION AT FULL RATINGS 

© MINIMIZES NUMBER OF DRIVER STAGES 
@ ELIMINATES NEED FOR NEUTRALIZATION 
@ 21.4 WATTS INPUT PER DOLLAR (ICAS) 


“ 
) g 
@ MICANOL BASE i 


RCA-807 is a beam power transmitting tube of the heater-cathode type having a 
maximum plate dissipation rating of 380 watts (ICAS). It is capable of giving full 
power output with very low driving power. For example, in class C telegraph service, 
two 807’s will deliver 100 watts of power with the amazingly small driving power of 
less than one-half watt! It is well suited for use in a low-power, portable, storage- 
battery-operated transmitter; a single 6J5 crystal oscillator will drive it very nicely. 

The high power sensitivity of the 807 makes it especially useful as a frequency 
multiplier where high harmonic output is essential. The tube is also well suited for 
use as a buffer amplifier in medium-power transmitters, and is ideal as a final ampli- 
fier in low-power transmitters. It is an excellent crystal oscillator. Neutralization 
1S unnecessary in adequately shielded circuits. RCA-807 can be operated at maxi- 
mum ratings at frequencies as high as 60 Me and at reduced ratings up to 125 Me. 
In class AB: service, two tubes are capable of modulating 100% an r-f amplifier 
having an input of nearly 250 watts. 


Features 
© EXTREMELY LOW DRIVING POWER 
75 Watts input with only 0.2 watt grid drive. V7 —/ O O 


RATINGS 
at ee Pcutaee (CAL CORB Ca) rsctdelerciieines dnooop Gs Volts TYPICAL OPERATION: 
Pe RUPASMRCO NU RURCESIN Ln Me Wal'ayiesas'svoulss cieire 1s) 6101's 16 19\.9).6,.6 [6-68 ero 5 6 aveneve 0.9 Ampere 5 
TRANSCONDUCTANCE, for plate cur. of 72 Ma....... 6000 approx. umhos ee ake Me ed Mae WR as eno TO nicl 
Direct INTERFLECTRODE CAPACITANCES: From ae q sn 5) f 250 250 Volt 
Grid-plate (With external shielding) ........... 0.2 max. mut or from @ ee ae ie > Mae Hee 50000 85000 Lae 
LEVIES ob, cea UCN RCO EERE eR ne Cn ee soo pil wut * D-C Grid V it Seika: pate Son a e ‘ 
OREN SIDE csc BGs IGS Ee Renee) ORAS SINC) Cae ea CE ae ee 7 wt i Se se de = 
MiaciMGe Huicns 53,” Ie From a fixed supply of ........... —45 —45 Volts 
PCO Cok ee A, or from a cathode resistor of...... 410 410 Ohms 
epiinte Bete bene ty sae eke cy See seers, Sueks)'s)'® Ce 16 or from, @ grid resistor of .........12800 12800 Ohms 
SOGOU OTs Hi G.6 5 CRS ORE Ee Standard 5-contact such as STK-9920 Peak R-F Grid Voltaze ............. 65 65 Volts 
Es DEC wr a tem Curventaes werieriyeer covets siete 100 100 Ma. 
MAXIMUM CCS and ICAS RATINGS with TYPICAL DEC mw ScreenmCurkent. so. nccemee ree vi 6 Ma. 
OPERATING CONDITI D-C Grid Current (Approx.) ....... 3.5 SoD Ma. 
E o ONS Driving, Power! (CAD DrOx. iene te aleve 0.2 0.2 Watt 
As R-F Power Amplifier and Oscillator — Class C Telegraphy Power Outputs Approx. eens aoe 40 50 Watts 
Key-down conditions per tube without modulation * The total effective grid-circuit resistance should not exceed 25000 ohms. 
CCS ICAS 
DEG WARE MVIOLTUAGE! = <o)c6 o)c0e isle cvsig sie «ese eve 600 max. 750 max. Volts Max. Permissable Percentage of Max. Rated Plate Voltage and Plate Input 
D-C SCREEN VOLTAGE (GRID No. 2)..... 300 maa. 3800 max. Volts for High Frequency Operation 
D-C Grip VOLTAGE (GRID No. 1)........ -—200 max. -200 maz. Volts 
DECMETATH CURRENT: \ i066 shane ses 100 max. 100 max. Ma. M 
DE GRGRID CURRENT: ergo tereieceneis e. acsiie ee .eve) 6708 5 man. 5 max. Ma. LAELIA S : 
Er Aa ON EO imetoyia teysita tay s/o coveleueste leo sisie'sesvelee 60 maz. 75 max. Watts Tel h 
CREE NUN UD) (ei -)atelni\eiels ie ellis ols elope) + ernie 3.5 max. 3.5 max. Watts CLASS C eee Telephony 1 BS Fer Cent 
PALE IMD ISSIPATION) Gersis.aisielseieie cl eicisiaiee sre s 25 max. 30 max. Watts 


APPLICATION 


An r-f amplifier circuit using the RCA-807 is shown on this 


page. It is capable of producing a power output of approxi- BEAM POWER R-F AMPLIFIER OR FREQUENCY 
mately 50 watts as an r-f amplifier and about 25 watts as DOUBLER 

a doubler, with ICAS ratings. The carrier power output in 
telephony service (ICAS) is approximately 42 watts. 


(Continued on page 10) 


Bottom View 
of Socket Connections 


Ci=50 wut midget 

C2 Cs Ca Co=0.005 uf mica 
Cs=2uuf/meter, 1200 v. 
Ri=6000 ohms, 1 watt 
R2=250 ohms, 5 watts 
Rs=35000 ohms, 10 watts (7) 0-200 
Ri=20000 ohms, 10 watts 

Li=R-f choke 

F—¥ a. high-voltage fuse 

NOTE: For frequency doubling, tune Cs Le to fre- 


quency ‘“2f.’’ A 50,000-ohm, 10-watt series screen re- 
sistor can be used in place of Rs and Ra. 


R-F 
€ OUTPUT 
(Ff OR 2F) 


Tube Mounting Position : O +600V. 
VERTICAL or HORIZONTAL 


TRANSMITTING TUBE DATA 


TRITET CRYSTAL OSCILLATOR The “Tritet” crystal-oscillator circuit shown on this 
page has exceptional efficiency when properly designed 
Rear 807 Ci=0.001 wf, mica and adjusted. The plate circuit may be used for 
Ce Cs Ca Cs=0.01 pf, mica “straight-through” operation, frequency doubling, or 
Co=100 wut midget frequency quadrupling, whichever is desired. In each 
C7=1.0 wut /meter case, ample excitation is available to fully excite an 
Ri=75000 ohms, 1 watt 807 buffer amplifier. A guide for the cathode and plate 
R2=2.0-Volt, 60-ma. pilot lamp coils may be obtained from those designed in Tables 6 
Rs=400 Ohms, 5 watts and 7 for the Plate-Modulated Transmitter, page 67. 
XL=Crystal of frequency “f” The push-pull 807 circuit shown on this page will 
Li=See Note* deliver approximately 100 watts output. It provides 
Le=Tune for f, 2f, or 4f medium output with minimum driver requirements. It 
is also useful as a buffer to drive a more powerful 
* See QST for April 1937, for data on amplifier such as an 833-A, push-pull 806’s, or push-pull 


Tritet oscillator design, as described 810’s. The circuit is designed for cathode keying. IGE uke 


by J. J. Lamb. is desired to key the oscillator stage for break-in oper- 
holies Sect ation, the screen voltage should be obtained from a 275- 
Toaso%s volt source having good regulation rather than from 


the series screen resistor. In addition, the grid leak (R:) 
should be replaced by a fixed bias source of about —25 
. to —30 volts. If no parasitics are encountered in the cir- 
PUSH-PULL BEAM POWER R-F AMPLIFIER . - iis i 
Power Outer Wee Watts -oFor Class. @ et clerraplie Service cuit, Re, Rs, Ri, and Rs should be omitted. If it is desired 
to use plate modulation, the following 


Ci teat ieten section: changes should be made: R:=7500 


REA oer C2=2 wut /meter /sectiony ohms, 1 watt; Re=1380 ohms, 20 watts; 
Cs Cs=0.002 uf mica R;=25,000 ohms, 20 watts; Eb=600 
5 i—=O0> f mi 3 re reas 4 ? ? 
fete ry eae! et at Vv. volts, maximum; and a 0.01-uf, 600-volt 
La Re Rs Rs Rs=50-ohm carbon, paper condenser should be shunted 
0.5 watt parasitic suppressor directly across R:, in order to compen- 
R-F is i) 
C2 © “oureur Eonar coma sate for the audio-frequency by-pass- 
(F) R7=42500 ohms, 20 watts 5 
Li Le=For desired frequency ing of the sereen condensers, Cs and 
sm ees pees Cs. With these changes, the carrier- 
% Wise aee “ power output will be approximately 
Ca 4-300 +Capacitance in actual use 50 watts. The secondary impedance of 
MA. the modulation transformer should be 
7 NOTES: (1) This circuit is not about 2700 ohms, allowing for modu- 


suitable for keying in the oscillator lation of both screen and plate cir- 
stage—see text. 5 6 sf 
cuits. 100% modulation with excellent 


+750 V.(MAX. Eb) ae ; 3 G a 
200 MA.(MAX. Ip) (2) Rotor shaft of C2 is at d-¢  Jinearity can be obtained with a modu- 
plate potential; an insulated cou- lat h rs f f 
pling must be used between rotor ator having an a-f power output o 


shaft and control dial. about 60 watts. 


ro 


TRANSMITTING TRIODE QQ8 


ENCLOSED TANTALUM ANODE 


200 WATTS INPUT (CCS) List Price $7.5 
Features 
@ ENCLOSED TANTALUM ANODE @ TANTALUM GRID 
@ EXTREMELY HIGH VACUUM @ CONSERVATIVE MAXIMUM RATINGS 


RCA-808 is a tantalum-plate high-mu transmitting triode having a maximum plate-dissipa- 
tion rating of 50 watts (CCS). It is excellent for use as an r-f amplifier, frequency mul- 
tiplier, oscillator, and class B modulator. The tantalum anode of the tube almost completely 
encloses the grid and filament and thus conserves power by eliminating loss from bulb 
bombardment and stray electrons. No insulation is used within the tube between grid and 
plate. Wherever uninterrupted service and reliability are required, this rugged triode is a . 
wise choice. 


MAXIMUM RATINGS with TYPICAL OPERATING 
RATINGS CONDITIONS 


ee WGA, “(UNG UID 56. cacconpateane 7.5 Volts As R-F Power Amplifier and anh pen Gap aie J Telegraphy : 
IVAMEN TE CURRENT hs tteicger eerie car oteksl cretetere: sivis; e cisvernteiecne 
AMPLIFICATION Peer Ly te Sly Le | eee ta 7 eens D=CePLATE VOLTA GH mame epaiereststereler cnet orcuststene tel terete 1500 maa. Volts 
Dinsct InTEneLectnope Gapaomancuss ee Coe eee SPEHS eh ake tee cola '> Gusta e chet ci-evanre saheye ramets sens max. Aaa 
rst Se CPPS on ek Ce a a Ppa moe Ree tate aya ur F aie e ON as 
GHalnicies eee a4 ee D:C (Grip ‘CURRENT Aho: cae ete tet Senne 35 max. Ma. 
Piste eT ME One eee eee eh eae ee O4E De PLATE INPUT <5, Seton aceite seins ieee eee 200 max. Watts 
MAXIMUM Pint Cee ee OO Uh lee ts te oe . 6a,” rae DSS Re oe, tabs Mate a anavsbacs coke Mere seRae ohene 50 max. Watts } 
vue Ty Bt ea abt TN is, Oia orl ai ee YPICAL OPERATION : 
m8 Be ER MEYER 3 TRS UG TON ng ee aia z 2r6 2 D-CeBlatemVoltar eka seers ener ror reirera 1500 Volts 
SOCKET Aaah: Standard 4-contact, such as RCA type UR-542-A or STK-9919 D-C Grid Voltage: 
Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input From a fimed supply Of ......+-eeeeeeeeeeeees —200 Volts 
for High-Frequency Operation OFITOM CiGVId 7-EStSLOMOY, Gersiale niclels ele elelotel=te ls eis 6700 Ohms 
or from @ cathode resistor Of ~ .....-+++-2s0%- 1300 Ohms 
FREQUENCY 30 Peak R-F Grid Voltage Sia i'l. sie fehelcoy a 5:76 /e\'e eos tate ale 6 350 Volts 
 D-CePiatem Current mei a tretccis) fere erie Roowe anmod 125 Ma. 
Telegraphy D-C Grid Current (Approx.) ................. 30 Ma. 
CLASS C { Pinte Mod Telephony is une. Driving Power (Approx.) ........+...+ereeee: 9.5 Watts 
PowersOutpute CAp pros) me aisieivercrerdslene erecta claire 140 Watts 


TRANSMITTING TUBE DATA 


TRANSMITTING TRIODES 


BIG RESULTS AT LITTLE COST $950 
100 WATTS INPUT PER TUBE List Price 2 Tach 
809 Features 8 0 Q 
@ 40 WATTS INPUT PER DOLLAR 
@ HIGH EFFICIENCY WITH LOW-VOLTAGE POWER SUPPLY 
@ LOW DRIVING POWER 
@ 60-Mc OPERATION AT FULL RATINGS N 


AND 
1623 Features 
@ EXTREMELY STABLE OSCILLATOR 
HIGH EFFICIENCY WITH LOW-VOLTAGE POWER SUPPLY 


3 75 WATTS OUTPUT WITH ONLY 3.1 WATTS OF GRID DRIVE 
@ 40 WATTS INPUT PER DOLLAR 


RCA-809 and RCA-1623 are high perveance transmitting triodes having a maximum plate dissipation of 
30 watts (ICAS) each. The 809 has a mu of 50; the 1623, a mu of 20. Both tubes are designed for use 
as an r-f power amplifier, frequency doubler, class B modulator, or oscillator. The 809 has the advantage 
of requiring low grid bias in all services. As a class B modulator it requires only -10 volts bias at a d-c plate 
voltage of 1000 volts (ICAS). Two 809’s in class B a-f service are capable of modulating 100% an r-f 
stage having a d-c plate input up to 290 watts. As an r-f amplifier, either of these tubes will drive a 
single plate-modulated 806, or a p-p stage using 810’s, 203-A’s, or 838’s. The 1623 is particularly well 
suited for self-excited oscillator circuits and performs nicely at 214 meters. It is unaffected by ordinary 
plate-load variations and grid-excitation changes. Both types are equipped with the low-loss “Micanol’’ 


base. 
RATINGS for 809 and 1623 
Type 1628 Type 809 
FILAMENT VOLTAGE (A.C. or D.C.) ... 6.3 6.3 Volts 
BUG AME NT TCOURRENT.: © <.6.cec0.sr> + sis e/e:0 0.07010 2.5 2.5 Amperes 
AMPLIFICATION: FACTOR 2...0.0c0cc000: 20 50 
DIRECT INTERELECTRODE CAPACITANCES : 
Ching SES IR 6 Re Cies DOGDIEEEIS CIO ood aiden 6.7 6.7 wet 
GEICSRTAIMENG re cicle, «0.0/5 <fo\00.01016/010/e/», «ise 5.7 5.7 wet 
PlatesBwaAMents 6c. 's.c/0 2.0 ene eewws ces 0.9 0.9 wt 
MAXIMUM LENGTH ........cccccesscse: 6-9/16” 
MAXIMUM DIAMETER ........2.s-e+eee00: 2-7/16” 
SOCKET FOR 809 & 1623..... Standard 4-Contact, such as RCA type UR-542-A TYPICAL OPERATION: 
or Stk-9919 D-C lates Violtageuey «cctv. sacecer 750 750 Volts 
MAXIMUM ICAS RATINGS AND TYPICAL OPERATING CONDITIONS D-C Grid Voltage: 
As A-F Power Amplifier and Modulator—Class B From a fixed supply Of..........-. -125 -60 Volts 
1623 ICAS 809 ICAS or from a grid resistor of......... 6250 2000 Ohms 
DACRE WATE VOLTAGE jo wis st sige c o5s0s 1000 max. 1000 max. Volts Peake R-h) Grid Voltage: a aececs eens 215 150 Volts 
MAx.-SIGNAL D-C PLATE CURRENT* ... 100 maz. 100 max. Ma. D-CaLJatenCurrentimnc veer ie. 100 100 Ma. 
MAXx.-SIGNAL PLATE INPUT*....... .ee+. 100 maz. 100 maz. Ma. D-C Grid Current (Approx.) ...... 20 32 Ma. 
PLATE DISSIPATION*® .......0...eeeeees 30 maa. 30 max. Watts Driving Power (Approx.) ......... 4 4.3 Watts 
TYPICAL OPERATION: Unless otherwise specified, values are for two tubes Hower Output, (Approxs) sees. .0 oe. 55 55 Watts 
Om ilate  VOlLAL ES. 2.5.06) sice)s cre ci sieie eins 1000 1000 Volts As R-F Power Amplifier and Oscillator—Class C Telegraphy 
DECrGrid= Voltage 2.0. .cciec cc vccie cose -40 -10 Volts 1623 ICAS 809 ICAS 
Peak A-F Grid-to-Grid Voltage ..... 230 156 Volts DECEPLATE ViOLTAGER so actiteetn eee 1000 maa. 1000 maz. Volts 
Zero-Sig. D-C Plate Current ....... 30 40 Ma. D-=CAGRID EV OLLAGH I neal ae are -200 max. -200 max. Volts 
Max.-Sig. D-C Plate Current ....... 200 200 Ma. D=CRELATES CURRENT mee Sette see cee 100 max. 100 maz. Ma. 
Effective Load Res. (Plate-to-Plate) ..12000 11600 Ohms D=CEGRID CURRENT) ate. (ae eee 25 max. 35 max. Ma. 
Max.-Sic. Drivinc Power (Approx.)... 4.2 3.4 Watts DATO AUN PUD Hon bite cietarnt or este eee cre 100 maz. 100 max. Watts 
MAx.-Sic. PowrrR Output (Approx.) . 145 | 145 Watts ELATHBDISSIPATION sec steele eee een: 30 maz. 30 max. Watts 
*Averaged over any audio-frequency cycle. of sine-wave form. TYPICAL OPERATION: 
As Plate-Modulated R-F Power AUR class ae anes alte ae ee a she) Nske Shabete ore wrecarecs 1000 1000 Volts 
y 1 iti use with a max. modulation factor o : - ri oltage: 
ce tor Me Fer 1623 1CAS $09 ICAS From a fixed supply of «2 .+.0+0-. ad ai Volts 
SOME TATE VOLTAGE | cicic ssc cle sivie'e «fore 6 « 50 max. 750 max. olts rom a grid resistor of ....... 0 00 ms 
ee eee eae. 300 max. -200 max. Volts Pp oe from a cathode resistor of .... 750 600 Ohms 
SMC MOURHENT (cs. ccc cass 100 maz. 100 max. Ma. a ne GridBiVioltagemuencacneeee: 172 160 Volts 
DEOMGRIDEOURRENT 2 seis css els 2 '5s1° 25 man. 35 max. Ma. D.C Bae Current yt oe ene 100 100 Ma. 
OU MAIP UE oS sieikals 8b 8s cea mediesie 6 75 maz. fe mas. wae Dae Dosa {appro) etree ee 25 Ma. i 
i man. a) iestescrnntepate ‘ : s 
PUATH DISSIPATION .ciesc a+ csc + ene s 25 max PomeniOutmnt  CAnpees ie ie 75 75 Watts 
SINGLE-TUBE R-F AMPLIFIER Max. Permissible Percentage of Max. Rated Plate Volta 
>, : 5 ge and Plate Input 
(CCS Telegraphy Output 55 Watts*) for High-Frequency Operation 


FREQUENCY 


Telegraphy 
Seas (Pie aoe Telephony 100 88 ot Per Cent 


Bar CLASS “B’” MODULATOR (Output 145 Watts) 
(£) OR (2F) Bottom View of 809 and 1623 
Socket Connections 
T2 
3 ea 
OUTPUT 
Ci=0.0005 uf, mica Rs=250 ohms, 10 watts 
Ce Cz Cs Cs=0.002 uf, mica Rs=40 ohms, ¢c.t., wire- 
Cs Co=0.002 wf, 1000 volts, wound 
mica RFC=R-f choke [ae BRI) 
Cco=6.7 wuf (approx.) Li=Tune to frequency “‘f’’ = nai : 
2000 volts} or S2£7 at 
7=0.75 wut /meter/sec- X=Insert keying relay here ua +1000v.(1.C. 4.5.) AA=PLANE OF ELECTRODES 
tiont S=S.p.s.t. switch. Open sone SOINOS 
Ri=1500 ohms, 2 watts for doubler service and T,;—Input transformer F A 
— : . . — T : 
R2=2500 ohms, 2 watts increase r-f excitation. T2—Output transformer ; primary impedance 11600 ube Mounting Position 
* Approximate. — ¢ Capacitance in actual use. ohms, plate-to-plate; 150-watt rating. VERTICAL—Base down. 
yj Ce is not required for frequency doubling. Ts=6.8 volt, 5.0 ampere, c.t., filament transformer HORIZONTAL—Plane of electrodes vertical. 


F=¥Y, a. high-voltage fuse 
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capable of plate-modulating 100% an r-f amplifier having a power input of nearly one and one-half kilowatts! 


TRANSMITTING TRIODES 


GRAPHITE ANODE, SHIELDED FILAMENT 


620 WATTS INPUT 


Features 


@ HIGH POWER WITH RELATIVELY LOW PLATE VOLTAGE 
High tube perveance permits c-w power input of 620 watts (ICAS) 
at a plate voltage of only 2250 volts. 


@® LOW DRIVING POWER 


475 watts output on c.w. with 12 watts of drive; 
*phone with only 17 watts of drive! 


$13.50 


Each 


List Price 


3835 watts on 


@ BIG, SPECIAL-PROCESSED GRAPHITE PLATE 
Assures high thermal radiation; gas-free. 


@ CLASS B MODULATOR 


Two tubes will modulate 100% nearly 1% kilowatts of power. 
@ SHIELDED, HEAVY-DUTY FILAMENT 


End-shields eliminate bulb-bombardment and stray electrons. 
® 30-Mc OPERATION AT FULL RATINGS 


RCA-810 and RCA-1627 are high-power transmitting triodes with a maximum 
plate dissipation of 150 watts (ICAS) and a mu of 36. With the exception of 
the filamert rating, the tubes are identical both electrically and mechanically. 
Filament rating of the 810 is 10 volts and 4.5 amperes. Filament. rating of the 
1627 is 5 volts and 9 amperes. RCA-810 and RCA-1627 are designed for use as a 
radio-frequency amplifier and class B modulator. Because of their high perve- 
ance, the iubes can be operated at high plate efficiency with low driving power 


and relatively low plate voltage. 


For example, two 810’s or 1627’s in class C 


telegraph service (ICAS) will take a plate input of 1240 watts and require only 
24 watts of driving power. In class B modulator service (ICAS) two tubes are 


Grid-bias 


requirements are unusually low. At a plate voltage of 2000 volts, a grid bias of only —45 volts will protect the tubes against 
overloading caused by loss of grid excitation. 

The filament of the 810 and 1627 is shielded at each end. This construction increases power output by eliminating losses 
from bulb bombardment and stray electrons. Both tubes have a graphite anode, specially processed to insure high thermal 
radiation and a minimum of gas. Plate and grid leads are brought out to rugged terminals at the top and side of the bulb, 
respectively. This design provides very low lead inductance and permits compact circuit layout for h-f installations. RCA-810 
and RCA-1627 can be operated at frequencies as high as 30 Me with maximum ratings. 


7 or from a grid resistor of......... 4000 4000 Ohms 
RATINGS for 810 and 1627 Peak RoR Grid pVoltuce.) see 370 370 Volts 
RCA-810 RCA-1627 D=C* Plate: Currentiiieiein sie crcktere ooo ete 210 250 Ma. 
FILAMENT VOLTAGE (A.C. or D.C.) ....0+..000005: 10.0 5.0 Volts D-C Grid Current (Approx.).......... 50 50 Ma. 
IGAMENT CURRENTS ett connaissance 9 Amperes Driving Power (Approx.) ........... 17 17 Watts 
AMPIInICATION ACTOR 2. on Seiten ececcuse ont 36 Power Output (Approx.)............. 250 335 Watts 
DiIRECT INTERELECTRODE CAPACITANCES : 
Grids Plate mere oe eee foe en ne eo a ae 4.8 wut As R-F Power Amplifier and Oscillator—Class C Telegraphy 
i aenae wee eee tee eee cere eects ene eece al wut Key-down conditions per tube without modulation 
GUE MPRA SoponGoogeD du ODO GRO OBO OC OCC Le 
WACK DME DIG END mur tete cesta ceretes ecekekelonctctere rence hares tererehe 975” CCS ICAS 
MART RADIUSI i io aa letesclo sre erie «-s\s 2c enter sbeneteeet ens 22.0 ae Eee ey Our ses Sooo sm oodnoeGdH gaonc Zn man. pe man. Vols 
7 op = | ie = - RID OUTTA GH eysieioustalatevater lsistateiei« Glerele - max. - man. olts 
SOCIGE Tee aitseccke rts Transmitting 4-contact, such as the RCA type UT-541-A DeCl Punne ChameNR OL Ce ee: ahi O75 acre anae 
: D=C GRID) CURRENM Pewee eisiereeieisierete tke 70 max. 70 max. Ma. 
MAXIMUM CCS and ICAS RATINGS with TYPICAL PiAto TNE UT foe crs. = acre eee 500 max. 620 max. Watts 
OPERATING CONDITIONS es PISS ERUIGN alate tec sic DES eee cere 125 maz. 150 max. Watts 
q YPICAL OPERATION : 
thes gee or cee aek Bue pc latere foe DeCuPlate Voltagecn cacteveneees wee 2000 2250 Volts 
CCS ICAS D-C Grid Voltage: 
DeCPRTATHRV OL-LAGH aaperereisieiciectelevcia cieies stele 2000 maz. 2250 max. Volts From @ fixed supply Ofi-.....0-.+ see -160 -160 Volts | 
MaAx.-SIGNAL D-C PLATE CURRENT*....... 250 maz. 250 max. Ma. OT MiTOMnaNO Tn esvStoTOlanitatinee 4000 4000 Ohms 
NEA ESIGN ATM ETATE PNPID TH rreieteleicis cucie 425 max. 510 max. Watts or from a cathode resistor of ....... 550 510 Ohms 
PATE DISSIPATION Opiate ciatctets tole ereiereicl= stele 125 max. 150 max. Watts Peak UR-BGrid® Violtageac. aeiciencties 330 330 Volts 
TYPICAL OPERATION: D=C Plate Current) tens sce ce a aeis 250 275 Ma. 
Unless otherwise specified, values are for 2 tubes D-© Grid@Current sCApprox.)) eee 40 40 Ma. 
D-CePlate sVioltage- > Marc aewrersrern ane cies 000 2250 Volts Driving Power (Approx.) ........... 12 12 Watts 
D-CiGridi Voltages. iis cicterchele lees os ele —50 —60 Volts Power Output sCApprox.)icimincieierieciere 375 A475 Watts 
Peak A-F Grid-to-Grid Voltage....... 345 380 Volts “ . P 
Zero-Sig. D-C Plate Current.......... 60 70 Ma. Averaged over any audio-frequency eycle of sine-wave form. 
Max.-Sig. D-C Plate Current.......... 420 450 Ma. ¢ Grid voltages are given with respect to the mid-point of filament operated 
Effective ilboad Resistance on a.c. If d.c. is used, each stated value of grid voltage should be decreased 
(Blatestosblateymeneen acerca. 11000 11600 Ohms by one-half the rated filament voltage. 
Max.-Sig. Driving Power (Approx.)... 10 13 Watts 
Max.-Sig. Power Output (Approx.)... 590 725 Watts 


As Plate-Modulated R-F Power Amplifier—Class C Telephony 
Carrier conditions per tube for use with a max. modulation factor of 1.0 


CCS 
D=C) PLATE RV OUTAGE Mars ele sisie so siete isuels «see. 1600 
D-CeGRIDM IV OLBAGH, figii slate aioe siete seve wie’ es —500 
D=Ce PLATE CURRENT ©, 3 cisis sis:+/ sisiers\s 6.0 316 210 
D-CGRIBBOURRENT seaccterseit sic ¢ ool overere.s 3: sare 70 
PEATHCINBUT) Setctacsecterete eo tee weer nie easi6 335 
PLATES DISSIPATION: cite his clelomrasicin > ees are 85 
TYPICAL OPERATION: 
D=C Plates Voltage) occ cacsrethicmis sleet . 1600 
D-C Grid Voltage: 
From a fixed supply of.....-.+00- —200 


max. 
Manx. 
max, 
Manx. 
Manx. 
max, 


ICAS 


1800 
—500 
250 
70 
450 
125 


1800 
—200 


Max. 
max. 
max. 
Manx. 
man. 
max. 


Bottom View of 
810 and 1627 Socket Connections 


Volts 

Volts Tube Mounting Position 

Ma. 

Ma. VERTICAL—Base down. 

Watts ; 

Watts HORIZONTAL—Plane of electrodes 
vertical. 

Volts 

Volts 
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AA=PLANE OF ELECTRODES 


7 Grid bias may be obtained from a grid leak, or from a combination of 
grid leak and fixed supply, or grid leak and cathode resistor. The cathode 
resistor should be suitably by-passed for both a.f. and r.f. The combina- 
tion method of grid leak and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of 
minimizing distortion by bias-supply compensation. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
for High-Frequency Operation 


FREQUENCY 30 60 100 Me 
Telegraphy 
CLASS C { Pec eca weap ce | 70 50 | Per Cent 


APPLICATION 


A typical single-ended r-f amplifier circuit using the 810 or 
1627 is shown below. Keying is shown in the filament-to- 
ground return lead. If it is desired to key the oscillator for 
break-in operation, a partial fixed bias of —45 volts should 
be used in conjunction with a grid leak (R:) of about 3000 
ohms (10 watts). This amount of fixed bias will protect 
either tube against removal of grid excitation when the key 
is open. An RCA-809 operated at reduced ratings or an 807 
is suitable for the driver stage. For 10-meter operation with 
an 80-meter crystal, a practical tube line up is an 807 or 
6L6 “Tritet” crystal oscillator-quadrupler, an 807 buffer- 
amplifier and an 809 doubler. The 809 is needed only for 
10-meter operation; it may be omitted for the other bands. 
With a 10-meter crystal and a 6J5 triode oscillator, an 807 
can be used to drive the 810 or 1627 directly, thereby provid- 
ing a 3-stage, 10-meter transmitter of respectable power 
output. 


CLASS B MODULATOR 
CCS A-F Power Output 590 Watts* 


RCA- 810 
OR 1627 


Ty 


T2 


A-F 
OUTPUT 


RCA-810 
OR 1627 


O 
-8 +2000V.(Eb) 
60 TO 420 MA.(T,) # 


T3s—10-v., 9-a. c.t. filament trans- 
former 


F=y A. high-voltage fuse 


Ti=—Input transformer ; plate-to-plate 
impedance, 1500 ohms (Note 2) 


T2—Output transformer, Z=11,000 
ohms plate-to-plate 


* Approximately 725 watts for ICAS. 


Nore 1: With E»=1500 v., E=-30 v., Z=6600 ohms, In>=80 to 500 ma., and 
the power output is 510 watts. 


Note 2: Four 2A3’s in push-pull-parallel, Class ABi, operating at E»—300 
v. and Ec=-62 v. (fixed bias), are recommended for the driver stage. 


The r-f amplifier circuit shown on this page may be plate 
modulated by reducing the d-c plate voltage to 1600 volts and 
the d-c plate current to 210 ma. The grid current should be 
increased to 50 ma. These are CCS values. 

An important advantage of the RCA-810 or the RCA-1627 
is its suitability for the amateur who is now using tubes 
of the so-called “50-watt” class and who wishes to increase 
his power without completely re-building his transmitter. In 
general, these tubes can be used to replace a ‘50-watter” with 
only minor circuit changes, including re-neutralizing. If the 
existing plate supply delivers only 1250 volts, but has ample 
current capacity, the higher plate-current rating of these 
tubes can be used to increase the plate input from 220 to 310 
watts. If the plate supply is changed so that it will deliver 
2250 volts at 275 milliamperes, the power input can be in- 
creased from 220 to 620 watts in class C telegraphy service! 
At the higher voltages, some additional driving power will 
be needed, but this can usually be obtained without any radi- 
cal changes in the exciter and driver stages. 

A class B modulator employing two 810’s or two 1627’s is 
also shown on this page. A recommended driver stage for 
the modulator employs four 2A8’s in class AB:, push-pull- 
parallel, operating at a plate voltage of 300 volts and at a 
fixed grid bias of —62 volts. 

The plates of these tubes show a dull red color at their 
maximum ICAS plate-dissipation ratings. They show only a 
barely perceptible red color at their maximum CCS plate- 
dissipation ratings. 

When considering an 810 or a 1627 for high power, you 
save not only on initial tube cost, but also on the cost of the 
final-stage tank condenser, on the high-voltage power supply, 
and on the number of exciter stages required. 


R-F POWER AMPLIFIER 
CCS Power Output 375 Wattst 


RCA-810 
OR 1627 Co Ly 
C\ S 
art et SS often 
OUTPU 
INPUT (0) RFC A ie E 
C3 
e 
I6OV. 8 
| R| af (>) RFC 
R2 
(Z)0-100 eat 2 
Cal Ty MA. 0-500 
C6 4. MA. 
Ic=40 MA#* 
= e O ’ 
Tele: +2000 V.(MAX.) Eb 


250 MA(MAX.) In* 


Ri=4000 ohms, 20 watts 
Re—50 ohms, ¢c.t., wire-wound 
Li=Select for band desired 
RFC=R-f choke 

X=Insert keying relay here 


Ci=0.0005 uf, mica, 1500 v. 

Ce to Co=0.002 uf, mica 
C7=0.002 uf, mica, 2500 v. 
Cs=0.002 uf, mica, 5000 v. 
Co=4.8 uwuf (approx.), 7500 v. 
Cio=0.75 upuf/meter/sectiont 


+t Approximately 475 watts for ICAS. 
+ Approximate capacitance in actual use at resonance. 


# For CCS plate-modulated telephony service, reduce Ep» to 1600 v., I» to 
210 ma., and increase Ice to 50 ma. The power output is approximately 
250 watts. 
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TRANSMITTING TUBE DATA 


TRANSMITTING TRIODE 


ZIRCONIUM-COATED ANODE S 50 
225 WATTS INPUT List Price 3: 
Features 
@ ZIRCONIUM-COATED ANODE 
Has remarkable heat-dissipating qualities. 
Acts as an exceptionally effective getter. 
a 1 1 @ EXTREMELY HIGH MU OF 160 


Zero-bias operation as class B modulator up to 1250 volts. 
@ IDEAL FOR BREAK-IN OPERATION 
@ 60-Mc OPERATION AT FULL RATINGS 


RCA-811 is a husky high-mu triode having a maximum plate-dissipation rating of 55 
watts (ICAS). With a mu of 160, this tube requires no bias in class B modulator 
service up to a plate voltage of 1250 volts—and only —4.5 to —9 volts of bias up to 
1500 volts. 

The remarkable ability of the 811 to “take it” is due in a large measure to its 
Zirconium-coated plate, an RCA development. This type of anode has very high 
heat-dissipating qualities and in addition functions to keep the tube hard during its 
entire life. Thus, the 811 is capable of withstanding heavy temporary overloads with- 
out damage to its filament emission, a feature which all amateurs appreciate. The tube 
has a rugged, 25-watt, thoriated-tungsten filament which insures tremendous reserve 
of emission. 

The features of zero-bias operation, 170 watts output on c.w., 120 watts output on 
‘phone, and 225 watts of audio in class B (2 tubes) make the 811 one of the finest 
values in transmitting triodes ever presented. 


CCS ICAS 
PEATHPINPUTS sia terseteccior © ere eielelersrolerenctetee 155 maz. 225 max. Watts 
PLATE! DISSIPATION jeleiesa sietele lel slave eseleratetevene 40 max. 55 max. Watts 
TYPICAL OPERATION: 
D-C Plate \Voltage. wo jets oceans = 1250 1500 Volts 
D-C Grid Voltage: 
From a fixed supply of............. —87.5 -113 Volts 
RATINGS or from a grid resistor of........... 2500 3200 Ohms 
FILAMENT VOLTAGE (A.C. OR D.C.)........0eeeeees 6.3 Volts or from a cathode resistor of ....... 550 610 Ohms 
BPILAMENT, CURRENT: faci creteielciaieleie’eislelels/oielnisfels!olelsielsjeis 4 Amperes Peak R-F Grid Voltage. .«.....0c....- 180 225 Volts 
AMPEIRICA TIONG E ACTOR 7.) sieteielai-\e1clseleisials ehelslaie sie lalatets 160 D=C Plate Current. cone eee 125 150 Ma. 
DirECT INTERELECTRODE CAPACITANCES: D-C Grid Current (Approx.).......... 35 35 Ma. 
Grid=P late icra coke ere conver cucvel has v0 ails ototoletic (otevens (6) lel ahedels 5.5 wt Driving Power (Approx.)............. iH 8 Watts 
Grid=Milamentaatecroriectrcicleieeastsionr raleveiolene Grats) o:.0) + serelstone 5.5 mt Power Output (Approx.)...........-- 115 170 Watts 
Plates Filament tector cus slenctelesuste oicheletstsistoreliere isi t= esieners 0.6 - wut * Averaged over any audio-frequency cycle of sine-wave form. 
MAME UME ELRIGHUT Syn foes tae teteye cia. setenerer on eielo lees" 65” 
MAXIMUM DTA METER) cro ric a ec telei-1 io ctereltoisle leisiaie sie is! oie 2T6 Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
SOCKEW 25 co sreeiere co Meroiee ities Standard 4-contact, such as RCA type UR-542-A for High-Frequency Operation 


MAXIMUM CCS and ICAS RATINGS with TYPICAL 
OPERATING CONDITIONS 


FREQUENCY 


Telegraphy 
As A-F Power Amplifier and BREN Ter oi B CLASS C { Plate: Mod lelephousy, Per Cent 
DEC UE GATH SV.OULTAGE) feyetele (ers. s: sive clehcleterstsielels 1250 max. see max. vol 
MAX.-SIGNAL D-C PLATE CURRENT*...... 125 maz. max. Ma. 
MAX.-SIGNAL PLATE INPUT?........0-.--- 125 max. 150 max. Watts APPLICATION 
PLATE DISSIPATION® ........cccccccccess 40 max. 50 max. Watts ; ; : ; . : : 
TYPICAL OPERATION: Unless otherwise specified values are for 2 tubes An r-f Dower amplifier circuit WS ea single 811 and designed particularly 
: j ERS 1500 Volts for c-w service is shown below. A single 6L6, 6L6-G, or 6V6-G is suitable 
D-C Plate Voltage .....-ssseeeerecees 1250 9 Volts for the driver stage. Any of these tubes can be connected as a high-mu 
DiC Grid WV olkage ger ciets! nies oie aaelnia > <0 0 160 erat triode, if desired with the screen connected to the control grid. This makes 
Peak A-F Grid-to-Grid Voltage........ 140 20 Ma 5 a simple and practical arrangement because the oscillator stage can then 
Zero-Sig. D-C Plate Current .........- 48 200 Ma. be keyed for “break-in’’ operation of the complete transmitter with grid- 
Max.-Sig. D-C Plate Current.......+-. 200 a leak bias used throughout and without any fixed-bias supply whatsoever. 
Effective Load Resistance 18000 Olma The plate of the 812 shows a dull red color at its maximum plate-dissipa- 
( Plate-to-Plate) SRA cee an ok ee Boog 15000 42 Watts tion ratings of 50 to 55 watts; it shows no color at a plate-dissipation of 
Max.-Sig. Driving Power (Approx.)... 3.8 225 Watts 40 watts. If, for any reason, the plate dissipation rises to approximately 
Max.-Sig. Power Output (Approx.)... 175 a 150 watts or more (200% overload!) the excessive plate temperature causes 
As R-F Power Amplifier and Oscillator—Class C Telegraphy the Zirconium coating to alloy with the plate. This action may produce a 
CCS ICAS shiny spot on the plate which, once formed, remains permanently. It sel- 
D2CEP LATER VOLTAGE fate ee notioe tne 1250 mae. oe man. ve dom affects the performance of the tube in subsequent normal! operation. 
DECEGRID> VOLTAGE! So ofp <)aisis0 opel siese 0).0'01'e -200 max. — max. Volts 
D-CREUATE LCOURRENT fis vis sebinigalelere ersie7~ 3)’ 125 max. 150 maw. Ma. CW R-F POWER AMPLIFIER 
D=C: GRID“ CURRENT <7)...1.. 0/00 cic0e aietavelsiale.s 50 max. 50 max. Ma. Class C Telegraphy Power Output 170 Watts* 


Bottom View of Socket Connections Ci=0.0005 pf mica, 1000 v. 

Ce Cz Cs=0.005 wf mica 

Cs C7=0.002 uf mica, 5000 v. 
Co=5.5 wut,* 6000 v. 

Cs=0.6 wuf/meter/section, + 2000 v. 
Ri=3500 ohms, 10 watts 

RFC=R-f choke 


Ti— Filament transformer, 2000 v. 
insulation 


Li=Tune to frequency “‘f”’ 
f=Operating frequency 

; a 

AA=PLANE OF ELECTRODES * Approximate. 

+ Capacitance in actual use. 


RCA-811 


Tube Mounting Position Note: Rotor shaft of Cs is at the 
high d-c plate potential. An insu- 
VERTICAL—Base down. lated coupling shaft must be inserted 
HORIZONTAL—Plane of plate between the rotor shaft of Cs and -B +1500V. 
vertical (on edge). its contro] dial. 150MA. 
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TRANSMITTING TRIODE 


ZIRCONIUM-COATED ANODE 
225 WATTS INPUT 


Features 


@ ZIRCONIUM-COATED PLATE 
Was remarkably high heat-dissipating qualities. 
Acts as an exceptionally effective getter. 

@ LOW-LOSS “MICANOL” BASE 

@ LOW DRIVING POWER 
170 watts output with only 6.5 watts of grid drive. 


@ 60-Mc OPERATION AT FULL RATINGS 
Up to 100 Me at reduced input. 


RCA-812 is a high-perveance, easy-to-drive triode having a maximum plate-dissipation 
rating of 55 watts (ICAS). This tube, with a medium mu of 29, requires unusually 
low driving power for class C telegraph and telephone services. Two 812’s in class C 
telegraph service will take a plate input up to 450 watts with the exceptionally low 


driving power of only 13 watts. 


With a carrier power of 170 watts for c-w operation and 120 watts for ’phone 
operation, the RCA-812 is a transmitting triode that is hard to beat on a basis of per- 


formance versus cost. 


RATINGS 

FILAMENT VOLTAGE (A.C. or D.C.).........c0-005 6.3 Volts 
RICAMEN TACURRENIT | ijictcreisi sic c)slSieiel oie 0! ee, 010. eile. eleieie seis ele 4 Amperes 
AMPLIFICATION FACTOR ....---eeeesereecrecrccsece 29 
Direct INTERELECTRODE CAPACITANCES : 

GGG Sag 6.0.40 6 Abe Oca COCO CORIO CHOtrO Orne Cnn 5.3 wpe 

Grid-Pilament <2. 3.2... «0 SReO Rot oun Gorton 5.3 wpt 

IP auve- i DTITTETE 445. cReiei6 5.6.5 6 GOO CRO a icra SOae Canoe 0.8 riqiba 
VIA NEUINIS SELETGEDE © ces eycteretalsiens io co otsieie cei sieie © vivieia’s 65 Inches 
NEA RAMAN VA METER® 3 .o/s(cleleieielettlels = o1satele o:aelee 6 eee se 25 Inches 
SOUR Ramet tere fe evel sexes cmiera fares Standard 4-contact, such as RCA type UR-542A 


MAXIMUM CCS and ICAS RATINGS with TYPICAL 
OPERATING CONDITIONS 


As Plate-Modulated R-F Power Amplifier—Class C Telephony 
Carrier conditions per tube for use with a max. modulation factor of 1.0 


CCS ICAS 
DCm GATH VOLTAGE, cece sje cece see creeee 1000 max. 1250 max. Volts 
DECRG RIDMAVIOLTAGE, syaic cisisisiere 0 0 s\etels)e © 8 ove -200 max. -200 maz. Volts 
DEORE TATE CURRENT! \.'5.c.c00 5:6 01 30 0 oeewsis's 105 maz. 125 max. Ma. 
DeC@ Grip) CURRENT 26.2 ccc cece eee vee 25 max. 25 max. Ma. 
ate Gm AEST Caters: ioc s,s, 6. e(stiel Shore oie'e,6.0°5 0's a0 105 maz. 155 max. Watts 
IPTGADEPDISSIPATION «0.000 o's o05.6 sles 0006 27 max. 40 max. Watts 
TYPICAL OPERATION: 
EC MIALE NM IVOITAL ES” s.21</01c/e%0 oc ce elie che's,0,8 18 1000 1250 Volts 
D2CnGridm Voltage: Of fis ec. c.cels sie ee -- —100 -125 Volts 
From a grid resistor of ........++e0: 4000 5000 Ohms 
Peak R-F Grid Voltage..............- 180 245 Volts 
EGP TALEMOCULTENE (6 a0.6-c cll +=, 0 ole «sie «ele 105 125 Ma. 
D-C Grid Current (Approx.).........- 25 25 Ma. 
Driving Power (Approx.)........ Eislerete 4.5 6 Watts 
Power Output (Approx.)............- 82 120 Watts 
As R-F Power Amplifier and Oscillator—Class C Telegraphy 
CCS ICAS 
WaOe UATE VOLTAGE) qs </eyo.s\s 0's s:0/0 efsie's's ole 1250 max. 1500 max. Volts 
D2CnGRIDE VOLTAGE) 650 cicc.v0 cls sletee's dseieele -200 max. -200 mawx.. Volts 
WZOME UATE CURRENT (aiciciecs’s s)s\clotc ole + o'er of 125 max. 150 max. Ma. 


CW R-F POWER AMPLIFIER 
Class C Telegraphy Power Output 170 Watts* 


—12\ +1500V. 
ISOMA. 
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List Price $3.90 


812 


DEC LGRIDY CURRENT i iarearseetenlecce ieleie cisiticie 385 max 35 max. Ma. 
RLATRPUNPUT OR sea isiccce tee an eea cen 155 maa. 225 max. Watts 
RADE RDISSIPATIONME Ey saets eats tee 5 40 max 55 max. Watts 
a pereaL OPERATION : 
Ca Plate: VOltag eu... cls sjcsmiersiee stores 1250 1500 
D-C Grid Voltage: ee 
From a fixed supply of.......+.++-- -125 -175 Volts 
or from a grid resistor of .........+. 5000 7000 Ohms 
or from a cathode resistor of ....... 835 1000 Ohms 
iReaky R=-NaGrid  Voltagesseeioss ccs aie 215 285 Volts 
D-CePlatez Current: ). «0 sees locate 125 150 Ma. 
D-C Grid Current (Approx.)......... 25 25 Ma. 
Driving Power (Approx.) ............ 5 6.5 Watts 
Power Output, (Approx). ene cies ee 116 170 Watts 


7 Grid bias may be obtained from a grid leak or from a combination of 
grid leak and fixed supply, or grid leak and cathode resistor. The cathode 
resistor should be suitably by-passed for both a.f. and r.f. The combina- 
tion method of grid leak and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of 
minimizing distortion by bias-supply compensation. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
for High-Frequency Operation 


FREQUENCY 


CLASS C Telegraphy 
{ Plate-Mod. Telephony 


Mc 


Per Cent 


Ci=0.0005 uf mica, 1000 v. 

Cz Cs Cs=—0.005 uf mica 

Cs C7=0.002 uf mica, 5000 v. 
Co=5.38 umf,* 6000 v. 

Cs=0.6 uuf/meter/section, ~ 2000 v. 
Ri=7000 ohms, 10 watts 

RFC=R-f choke 


Ti= Filament transformer, 2000-v. 
insulation 


Li=Tune to frequency ‘“‘f’’ 
f=Operating frequency 


Bottom View of Socket Connections 


AA=PLANE OF ELECTRODES 


* Approximate. 
{ Capacitance in actual use. 


Tube Mounting Position 


VERTICAL—Base down. 


HORIZONTAL—Plane of plate 
vertical (on edge). 


Note: Rotor shaft of Cs is at the 
high d-c plate potential. An insu- 
lated coupling shaft must be in- 
serted between the rotor shaft of Cs 
and its contro] dial. 


TRANSMITTING TUBE DATA 


TRANSMITTING BEAM POWER AMPLIFIER 


MOLDED GLASS DISH STEM s 00 
360 WATTS INPUT List Price 22: 
Features 


@ HIGH POWER WITH MINIMUM OF EQUIPMENT 
260 watts output with less than one watt of r-f drive. Any crystal oscillator 
will drive it. 


@ NEUTRALIZING UNNECESSARY : 
Ideal as a high-power final amplifier for quick band-change. 


@ LOW SCREEN CURRENT 


813 


VT-/44 


@ NEW MOLDED GLASS-DISH TYPE STEM 
Provides short, heavy leads and low lead inductance. 


@ 30-Mc OPERATION AT FULL RATINGS 


@ GIANT 7-PIN BASE 
Has short shell and wide pin spacing. 


RCA-813 is a beam power transmitting tube of extremely high power sensitivity with 
& maximum plate-dissipation rating of 100 watts. The tube actually requires less than 
1 watt of driving power to give 260 watts output on c.w. Neutralization is unnecessary 
in adequately shielded circuits. RCA-813 makes an excellent power amplifier for the 
final stage of high power amateur transmitters where quick band-change without neu- 
tralizing adjustments is desirable, and where a minimum of driver equipment is re- 
quired. The tube requires a very low screen current. RCA-813 is also an excellent fre- 
quency multiplier capable of giving high harmonic output with unusually high efficiency. 

RCA-813 employs the new Molded Glass-Dish type stem structure, which makes practical a compact but powerful tube— 
only 714 inches high—having very short leads and low lead inductance. Other features of the tube include a heavy-duty (50- 
watt) thoriated-tungsten filament, over-size graphite plate, dome-top bulb with cushion-mounted supports, and a Giant 7-pin 
base having a short shell and wide pin spacings. As a result of its special construction, the 813 can be operated at maximum 
ratings at frequencies as high as 30 Mc and at reduced ratings as high as 60 Mc. 

RCA-813 is conservatively rated at 360 watts input for class C c-w service and 240 watts for plate-modulated service. 


Peak R-B (Grid! Voltage: cn. meses cel 195 210 Volts 
RATINGS ; Beam-Forming Plate Voltaget........ 0 0 Volts 
D=C) Plate: CurrentS ce o.eenie se ones 150 150 Ma. 
RICAMENT y VOLTAGES (A.C. OR DiC.) )\jsjecicclete ce eee LOL: Volts 
FIUAMBNT: CURREN Te. cen datecode ace ere 5 Amperes D-C Screen Current ......-+++-.+.+-- 16 20 Ma. 
TRANSCONDUCTANCE, for Plate Cur. of 50 Ma.... 8750 approx. Micromhos D-C Grid Current (Approx.)......... 4 6 Ma. 
DIREcTt INTERELECTRODE CAPACITANCES : Driving Power (Approx.)............ 0.7 1.2 Watts 
Grid-Plate (with External Shielding) ....... 0.2 max. jp Power Output (Approx.).........+.. © 185 175 Watts 
Tnpubw tse se acters ae ioe eae Sento s eer aston claret 16.3 Mp 
OMEDUtR cerrclecersge steiers eats iaus elcfacenerets.c.-ore ele erehesonere 14 i ee As R-F Power Amplifier and Oscillator—Class C Telegraphy 
se aa ae ae BOO DOR EBD DOW OOS GOOG Dae Key-down conditions per tube without modulation 
SOCKET eiovs cis heedete fore 7-contact transmitting, such as the RCA type UT-104 CCS 
D=C) PLATE VOLTAGE. )ac ater els serie o's einisraievetolera nie iors 2000 max. Volts 
MAXIMUM RATINGS AND TYPICAL OPERATING D-=CESCREEN AY OLTAGE) qicieysctaiereletsyolersteieiortce is ore oustarterels 400 max. Volts 
CONDITIONS P)=CAGRID WV OUTAGES 4) cc. cavern edeterebate cocreveravoele eueiore temtctonsls -300 maz. Volts 
D2: PATE, CURRENT) j.tocceeieencins See eee roan 180 max. Ma. 
As Plate-Modulated R-F Power Amplifier—Class C Telephony D=CaGRiD CURRENT Yarg vasraisinrere aie or ciatate oetene Saislele piscetetans 25 max. Ma. 
Carrier conditions per tube for use with a max. modulation factor of 1.0 PLATROINPUT )ieoen lon arenas Se cation Cee eee 360 max. Watts 
CCS SCREEND UN EU T Maite scctatreism loins itis elers oleietitelasy vere ietele 22 max. Watts 
DECePL ATE WVOUTAGET ER te keen ee 1600 max. Volts IWGHt IDEN YUM Gog cdonhduc ooh deKonbossocanbed 100 max. Watts 
D-=CESCREEN® VOUTAGH mast rere nyaiiniisieyiei seit acters . Volt TYPICAL OPERATION : 
DECUGRID . VOLLAGH Waseem clans sit tet eee eiore 300 Gia avon D-C Plate Voltage ....... 1250 1500 2000 Volts 
D=CRP ATH? (GURRENT. sete sieves cine aietore cae aastelslevetelalers 150 max. Ma. D-C Screen Voltage ...... 300 300 400 Volts 
D=C (\GRDs/ CURRENT ts) sc ctereieeieteaveie aiele ive cinta) akeiotetocs cick 25 max. Ma. From a series resistor off 42000 60000 107000 Ohms 
Pia TEA INPUT emt a ieee Rea hee ch can aaa 240 max. Watts D-C Grid Voltage ........ ~60 ~70 -90 Volts 
SORBEN, INPUT: Spare Ai Uasietoe Sine wisinje's wien tales ne ans 15 max. Watts From a grid resistor of* 8500 11700 30000 Ohms 
PPATE) DISSIPATION G ss . Sa teats cie'w ie oi0 aioe ti eteleee 67 max. Watts Peak R-F Grid Voltage... 145 150 160 Volts 
TYPICAL OPERATION: Beam-Forming Plate Volt- 
DC? Diabean Ola g ere, <:> are aumere wake 018 Soe 1250 1600 Volts aged ws eee teeter tees 0 0 0 Volts 
D-C Garcon Velie cite MRE OR in cai 400 400 Volts D-C Plate Current ....... 180 180 180 Ma. 
From a series screen resistor{..... 53000 60000 Ohms D-C Screen Currents j.ccce 23 20 15 Ma. 
WD CuG rida Oltag On aie ycct relate stn iatette crs -120 -130 Volts De Grid ounrent eda < 0 ne eS 
. Sag eee ieee 21600 Ohms riving Power pprox. - : att 
PLOMAG HOTA Test atonn}, B00, Power Output (Approx.) 155 190 260 Watts 


Bottom View of Socket Connections 


Tube Mounting Position 


VERTICAL—Base up or down. 


HORIZONTAL—Pilate in vertical plane 
(on edge). 


FREQUENCY 


7+ Series screen resistor should not be used except where the 813 is employed 
as a buffer amplifier and is not keyed. 

~ Beam-forming plates should be connected to the mid-point of filament cir- 
cuit operated on a.c., or to the negative end of the filament when a d-c 
filament supply is used. 

{ Connected in series with modulated plate-voltage supply. 

* The total effective grid-circuit resistance should not exceed 30000 ohms. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
for High-Frequency Operation 


Mc 


AA=PLANE OF ELECTRODES 


Telegraphy 
CLASS C | Plate-Mod Telephony 


Per Cent 


16 


a 


TRANSMITTING TUBE DATA 


APPLICATION 


A circuit employing the 813 in plate-modulated telephony 
service is shown on this page. In this circuit it will be noted 
that the plate-circuit by-pass condenser Ce is connected to 
ground in series with screen by-pass Cs. This arrangement 
minimizes the by-passing effect of Cs at high 
audio frequencies and greatly improves the 
modulation of the screen voltage. Because the 
screen impedance of the 813 is about 20000 
ohms and the series screen resistor required 
is 60000 ohms, the capacitance ratio of Cs 
to Cs should be about 3 to 1, as indicated 
in the legend. For operation at 3.5 Me and 
lower frequencies, it may be desirable to in- 
crease the values of Cs and Ce, keeping their 
ratio the same. 


Moulded glass 

stem assembly 

showing individ- 
ual lead seals. 


In class C telegraph service, where the grid 
excitation or the cathode circuit of the 813 is 
to be keyed, it is important that the screen 
voltage be obtained from a separate, low- 
voltage source, or from a tap on a bleeder circuit across the 
plate supply. It should not be obtained through a series re- 
sistor as shown in the plate-modulated-telephony circuit. With 
the series-resistor method, the d-c screen voltage will rise to 
the plate potential when the space current is reduced to zero. 
This voltage, of course, greatly exceeds the maximum screen- 
voltage rating. When the d-c screen voltage is limited to 
approximately 400 volts under key-up conditions, a fixed grid 
bias of —45 or —50 volts is adequate to reduce the plate cur- 
rent to a safe value; partial fixed bias, therefore, is recom- 
mended in c-w transmitters where the oscillator stage is to 
be keyed for break-in operation. The remainder of the re- 
quired grid bias can be conveniently obtained from a grid 
leak. 


PUSH-PULL C-W AMPLIFIER 
Power Output 520 Watts (Approx.) 


Nes MA. AT 
FULL LOAD 


Nine 


Ci Cz C4 Cs C1o=—0.002 wf mica 

Co=2 wyuf/meter/section 

Ce Co=0.05 uf mica, 1000 volts 
C7=1.5 wut/meter/section 

Cs=0.005 wf mica, 2500 volts 

Li Le=Tune to operating frequency 


Ri=15000 ohms, 2 watts 

R2—50 ohms, center-tapped 

Rs=Bleeder Resistor (40000 ohms 
total or less) 

X=High-voltage keying relay, in- 
sulated for 2500 volts. Do not use 
an ordinary key in this position. 


NOTE: Grid circuit should be shielded from plate circuit by metal chassis, 
or other means. 
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813 DESIGN FEATURES 


1. Medium Metal Cap 

2. Short Ribbon Plate Connector 
3. Filament Support Springs 

4. Mount Support 

5. Top Ceramic Mount Support 
6. Ton Shield 


7. Aligned-Turn Control and Screen 
Grids 


8. Heavy-Duty 
Filament 


9. Large Sturdy Graphite Plate 


10. Hard Glass Bulb with Mount-Align- 
ing Dome 


11. Bottom Shield Disc 
12. Ceramic Plate-Support Spacer 


Thoriated-Tungsten 


call 


13. Directive-Type Getter Container 
14. Dish Type Stem 

15. Ceramic-Insert Giant Base 

16. Beam-Forming Plate 

17. Filament Connector 


18. Tungsten-to-Glass Seal 
19. Bottom Ceramic Mount Support 


As a high-power crystal oscillator, the 813 can be used 
to drive a one-kilowatt plate-modulated final-amplifier stage 
directly—for example, two 806’s in push-pull. Thus, the de- 
sign of a high-power, band-switching transmitter for opera- 
tion on the three lowest-frequency amateur bands (160, 80, 
and 40 meters) is greatly simplified, through the use of only 
2 r-f stages. 


The plate of the 813 shows no color at the maximum plate- 
dissipation rating for each class of service. 


PLATE-MODULATED CLASS C R-F POWER AMPLIFIER 
Power Output 175 Watts (Approx.) 


RCA-813 


© 
+1600 V. (MAX.) Eb 
150 MA. (MAX.) Ib 


R2=50 ohms, c.t., wire-wound 
Rs=60000 ohms, 50 watts 
Li=For frequency ‘‘f’’ 


Ci=2 wut /meter 
C2 Cs Cs=0.002 wf (or larger) mica 
Cs=0.006 uf (or larger) mica, 


2000 v.¢ a4 
Co=0.002 uf (or larger) mica, ESC coe 
5000 v.t T=Modulation transformer ; 


C7=1.2 wuf/metert secondary Z=—9500 ohms 
Ri=22000 ohms, 2 watts F=Yy, a. high-voltage fuse 


+ Ratio of Cs to Ce should be kept approximately 3 to 1. 
~ Capacitance in actual use. 


225 WATTS INPUT 


814 


RATINGS 

FILAMENT VOLTAGE (A. C. or D. C.).......... 10.0 Volts 
HIVAMPENT HO URREN LS aie cisre sik cl seistetololerecele vere scererous ae25 Amperes 
TRANSCONDUCTANCE, For plate cur. of 39 ma. 3300 Micromhos 
DrrEcT INTERELECTRODE CAPACITANCES: 

Grid-Plate (With external shielding) ....... 0.1 max. wpe 

IbeTO UN pace GlopiaaatiG OO OO SO OOO DO DIGG dno Oomc 13.5 wpe 

COWEN Tih bo SOS AC Olean e OOM OCE OOm ar 13.5 ppt 
MAXIMUM ELBIGEIT ove retotniectais ovsievxcroke-eateel oleh siareio ae 
IMEAXT NEU Mi DTAIMETER,, cerslclalete.s occ) sfereiehersieielseisiote tele 2-1/16 
SOCKET 5 < Sains cose nites ce Standard 5-Contact, such as the STK-9920 

As Plate-Modulated R-F Power Amplifier — Class C Telephony 
CCS ICAS 

D-CePLATES VOLTAGE jajeteic iter tiers’ oie severe 1000 max. 1250 max. Volts 
D-C SCREEN VOLTAGE (Grid No. 2).... 400 maz. 400 maz. Volts 
D-C Grip VOLTAGE (Grid No. 1)...... -300 max. -—800 maa. Volts 
D-<OePUATE UCURRENT? (tcc. aisieios & sievsis lakes 120 maz. 150 max. Ma. 
D=ECAGRIDs CURRENTS. aso ciereisiis)s 2210 nee» 15 max. 15 max. Ma. 
PIATKRO ENP UT Meesiiaaie rests oitin clone vere * 120 maz. 180 max. Watts 
SCREEN CINPUT su ereprersivieis iste oe arse ebereue pis 6.7 max. 6.7 max. Watts 
PLATE ay DISSIPATION) 0 sve aicieieleic(o-c18 steravensi auc’. 34 max. 50 max. Watts 
TYPICAL OPERATION : 

D-C Plate Voltage ...... 900 1000 1250 Volts 

D-C Screen Voltage* 

From a fixed supply of 300 300 300 * Volts 

From a series resistor of 40000 40000 48000 Ohms 
D-C Grid Voltage 

From a fixed supply of  -150 -150 —-150 Volts 

From a grid resistor of 15000 15000 15000 Ohms 
Beam-Forming Plate Volt- 

AQ OIE Geese cdr «Me lofere ase steers 0 0 0 Volts 
Peak R-F Grid Voltage.. 215 222 222 Volts 
D-C Plate Current ...... 120 120 144 Ma. 
D-C Screen Current .... 15 25 20 Ma. 
D-C Grid Cur. (Approx.) 10 10 10 Ma. 
Driving Power (Approx.) 2 2 2 Watts 
Power Output (Approx.) 76 87 130 Watts 


GRID-MODULATED R-F AMPLIFIER 
CCS Power Output 29 Watts* 


RCA-814 


INPUT 
(F) 


TO 
SPEECH 
AMPLIFIER 


+1350V. MAX® 
60MA. MAX. 


+300V." 


TRANSMITTING BEAM POWER AMPLIFIER 


TITANIUM-COATED ANODE 


Features 


@ HIGH POWER SENSITIVITY 

@ NEUTRALIZING UNNECESSARY 

@ 30-Mc OPERATION AT FULL RATINGS 

@ TITANIUM-COATED ANODE; MICANOL BASE 


List Price 517-0 


RCA-814 is a beam transmitting tube of the thoriated-tunsten filament type with a 
maximum plate dissipation rating of 65 watts (ICAS). The high power sensitivity of 
the tube makes it specially suited for use as an r-f amplifier, frequency multiplier, os- 
cillator, or grid or plate-modulated amplifier. For example, a single 814 is capable of 
giving a power output of 160 watts in class C telegraphy (ICAS) with a driving power 
of only 1.5 watts. The plate connection of the tube is brought out to a separate seal 
at the top of the bulb to maintain low grid-plate capacitance. 


The 814 may be operated at maximum ratings in all classes of service at frequen- 
cies as high as 30 Mc and at reduced ratings as high as 75 Mc. 
unnecessary in adequately shielded circuits. For those who require moderately high 
power and desire a minimum number of transmitter stages, the 814 with its Titan- 
ium-coated anode and its Micanol base will be found unexcelled. 


Neutralization is 


As R-F Power Amplifier and Oscillator — Class C Telegraphy 
CCS ICAS 


D-CSPLATER VOLTAGE meant ne ernie 1250 maz. 1500 maz. Volts 
D-C ScREEN VOLTAGE (Grid No. 2) ... 400 maz. 400 max. Volts 
D-C Grip VOLTAGE (Grid No. 1) ...... —300 maz. -—300 max. Volts 
D-CXP LATER CURRENT eerie ree 150 maz. 150 max. Ma. 
D-C*GRID) (CURRENT a ach eee eee 15 maz. 15 max, Ma. 
PEATE INPUTS. Baccctem aise a ser cee 180 maz. 225 max. Watts 
SCREEN! INPUT AN sce cece nie ne 10 maz. 10 max. Watts 
PLATE MDISSIPATION| nercettenisioee ener 50 max. 65 max. Watts 
TYPICAL OPERATION : 
Dae rP late: V oltag evr ceo. scliieie Sess rite 1250 1500 Volts 
D-C Screen Voltage** 
From a fixed supply of ........... 300 300 Volts 
From a series resistor of .......... 42000 50000 Ohms 
D-C Grid Voltage 
From a fixed supply of ........... -80 —90 Volts 
From a cathode resistor of ........ 450 490 Ohms 
From a grid resistor of .......... 8000 9000 Ohms 
Beam-Forming Plate Voltage# ...... 0 0 Volts 
Peak R-F Grid Voltage ............ 165 170 Volts 
DCS Plates Currents. jo. cee eee 144 150 Ma. 
D=C) Screens\Current) meen ce eee ers 22.5 24 | Ma. 
D-C Grid Current (Approx.) ....... 10 10 Ma. 
Driving Power (Approx.) .......... 1.5 1.5 Watts 
Power Output *(Approx.) .....,..... 130 160 Watts 


# Beam-forming plates should be connected to the mid-point of the fila- 
ment circuit operated on a.c., or to the negative end of the filament 
when a d-c filament supply is used. 

Screen voltage is preferably obtained from a fixed supply, modulated 
simultaneously with the plate voltage. Series voltage-dropping re- 
sistor connected to the modulated plate-voltage supply may also be 
used. 

** Series screen resistor should not be used except where the 814 is em- 

ployed as a buffer amplifier and is not keyed. 


Maximum Permissible Percentage of Maximum Rated Plate Voltage and 
Plate Input for High-Frequency Operation 


FREQUENCY Mc 


Telegraphy 


CLASS c{ Plate-Mod. Telephony 


Per Cent 


Ci=25 uf, elec., 50 volts 


Co=35 wut, midget 

Cs=0.002 uf, mica 

Ca Cs Coe C7=0.005 uf, mica 

Cs=0.6 wuf /meter 

Co=0.002 uf, mica, 2000 volts 

Ri=0.5 megohm, 0.5 watt 

Re=645 ohms, 2 watts 

R3=50 ohms, ¢.t., wire-wound 

Ri=1560 ohms, 20 watts 

Rs=8000 ohms, 1 watt 

RFC=R-F choke 

Li=Tune to frequency f 

Ti= Modulation transformer, 
turns ratio, P/S=1.3 ; 


* 


# The extra 100 volts is to compensate 


Bottom View 
of Socket Connections 


primary load impedance=4000 ohms 
Approximate. 


AA=PLANE OF FILAMENT 


for the voltage drop across cathode 
resistor Ra; grid, screen, and plate 
voltages are measured to the fila- 
ment. The sereen voltage should be 
obtained from a separate, fixed-volt- 
age source, or from a voltage divid- 
er having good regulation—not from 
a series resistor. 


Tube Mounting Position 
VERTICAL—Base down. 
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HORIZONTAL—Not recommended. 


ee 


a 


TRANSMITTING TUBE DATA 


PUSH-PULL BEAM POWER AMPLIFIER 


75 WATTS INPUT TO 2 METERS List Price $4.90 


Features 


@ OPERATES PUSH-PULL WITH 75 WATTS INPUT ON C.W. THROUGH 


ALL FREQUENCIES TO 150 Mc 
@ USES LESS THAN % WATT OF GRID DRIVE 
@ NEUTRALIZATION GENERALLY UNNECESSARY 


@ EXCELLENT FOR EXPERIMENTAL LOW-POWER FM AND TELEVISION 
TRANSMISSION 


@ ONLY 400 TO 500 PLATE VOLTS REQUIRED 


@ NEW GLASS-BUTTON STEM STRUCTURE PROVIDES SHORT LEADS 
AND LOW LEAD INDUCTANCE 


RCA-815 is the new, low-cost push-pull beam transmitting tube. It is designed par- 
ticularly fer use at wave lengths as low as 2 meters. It requires little driving power, a 
minimum of driver equipment, and provides full cutput on only 400 to 500 volts. 


The exceptional efficiency of the 815 at the ultra high frequencies is made possible 
by the balanced and compact structure of the beam units, excellent interna] shielding, 
and close electrode spacing. Internal leads are short in order to minimize lead in- 
ductance and resistance. A single 815 operating in push-pull c-w service is capable of 
handling 75 watts input (ICAS) with less than 0.2 watt of driving power—at frequen- 
cies as high as 150 Mc. It may be operated at reduced input up to 225 Mc (1-% meters). 
Neutralizing of the tube is usually unnecessary. 


; RCA-815 is equipped with a big octal-type metal-shell base using low-loss “Micanol”’ 
insulation. The heaters of the tube may be operated either in parallel from a 6.3-volt 
supply or in series from a 12.6-volt supply. 


Whether you buy for regular transmitter requirements or with an eye to your 
new u-h-f and television transmitter, you will find the RCA-815 just about the biggest 
value on the market. It provides push-pull operation and yet requires but one socket, 
one cathode resistor, and one screen resistor. 


TENTATIVE CHARACTERISTICS and RATINGS 


Unless otherwise specified, values are for both units 


HEATER (A. C. oR D. C.): As Grid-Modulated Push-Pull R-F Power Amplifier — Class C Telephony 


VIDIEHEOMEDEL ES CIMIGs .icrcc)o.5)c.cis%oy6 600-6) 3, 5 10-0 0 oheiete 6.3 Volts Carrier conditions per tube for use with a max. modulation factor of 1.0 
MENU DELE UTIG. | «ccs ci) cic on seseielleveis, <0 61.0 sl ois.eie.e 0.8 Ampere 
: CCS ICAS 
TRANSCONDUCTANCE, for plate current of 25 ma. 4000 Micromhos 
: DECBE LATHAM VOLTAGE Merrett sea aerientore cre 400 max. 500 max. Volts 
GRID-SCREEN MU-FACTOR .............00. Meyereters 6.5 D-C SCREEN VoLTAGE (Grid No. 2 200 
DirEcT INTERELECTRODE CAPACITANCES (Each . ee CS CURR oe LD ee E 
Unit): D-C Grip VOLTAGE (Grid No. 1) ...... -175 maz. -175 max. Volts 
Grid-Plate (With external shielding) ....... 0.2 max. wut D=CER LATHE GURRENT iets ais ei aenieierele cies 75 mac. 75 max. Ma. 
IGTITIENE. cod Bb Oo DO EO COO CEO CL ODIGO OTC CD sate 13:3 wpe PATH MLN PUT 3c -srciersinl oitascreisteietenet irs sheets 30 max. 37.5 max. Watts 
(DEITOINS 6.9 Ad OCOD SOURCE ODIO UDG OCD rrr nace 8.5 THT SCREEN? EN PUT Met. a steve cule © sista ete.e) ols, rant 2.5 max. 2.5 max. Watts 
ACK ANT NEERISIGEET © o:c.c fc sco cicseteteleve Giaveretavers-avnusted 43.” PLATE? DISSIPATION® sr se ays bin ons oe oe 20 max. 25 max. Watts 
VA KTMEDT MMM OTA DETIOR f20 05 5 (vce <scie-v. sie vere sis sieie'e es cies 24” 
TYPICAL OPERATION : 
SS OGRE ie, oeiicto aycileys ss saree euavsonie ss Standard Octal such as RCA type STK-9924 DeORPlaten Veliacomens. al. co ckeke 400 500 Velts 
D=CeySereen “Voltage: Toa .c cme < sarees 125 125 Volts 
MAXIMUM CCS and ICAS RATINGS with TYPICAL DiC Grids Vollage ernie ces coe 40 ~40 Volts 
OPERATING CONDITIONS Peak R-F Grid-to-Grid Voltage ..... 80 80 Volts 
As Push-Pull A-F Amplifier and Modulator — Class AB Peak A-F Grid Voltage ........... 19 17 Volts 
D=CeP lates Current ps. clssca eve sis ostoete %5 75 Ma. 
CCS ICAS D-CeScreen Current: 2 chaise wawesienton 3 3 Ma. 
D-C PLATE VOLTAGE 1 RES URE EL ES 400 max. 500 max. Volts D-C Grid Current (Approx.) ....... 0.4 0.4 Ma. 
D-C ScrREEN VOLTAGE (Grid No. 2).... 200 max. 200 max. Volts Driving Power (Approx.)° ......... 0.32 0.28 Watt 
MAX.-SIGNAL D-C PLATE CURRENT ..... 150 max. 150 max. Ma. Pewer Output (Approx.) .......... 10.5 13 Watts 
MAXI-SIGNAL PLATE INPUT ........0... 60 maz. 75 max. Watts 
MAXx.-SIGNAL SCREEN INPUT .......... 4 maz. 4 max. Watts As Plate-Modulated Push-Pull R-F Power Amplifier — Class C Telephony 
PEATE EDDISSIPATION «. oc. ¢sccvscoveeses OD cace: 25 max. Watts Carrier conditions per tube for use with a max. modulation factor of 1.0 
TYPICAL OPERATION : ele * CES ICAS 
a LATE VOUTAGH Er 4 venriss os ths eleyersiays 325 max. 400 max. Volts 
SCCOmP ate VOW ALC ei cicicc s0,6,¢ «ci.+.<0les Volts 
D-C Plate Voltage ...:.... oe eve 2 D-C ScreEN VoLTace (Grid No. 2) ... 200 maz. 200 maz. Volts 
D-C Screen Voltage ............+4+- 125 125 Volts x 

: : D-C Grip VOLTAGE (Grid No. 1) ..... -175 max. -175 maz. Volts 

D-C Grid Voltage (Grid No. 1) .... -—15 -15 Volts 
} : D=CSP LATE CURRENT caiiee Getce o seresienye 125 max. 150 max. Ma. 
Peak A-F Grid-to-Grid Voltage ..... 60 60 Volts 

: DSCEuGRiie CURRENT cr the cyarereietaercaretetevne a 6 max. 6 max. Ma 
Zere-Signal D-C Plate Current ..... 20 22 Ma. . : 

§ PUA TES EINBU Tia eyerarer sy aveia te sftueisyore a oecsya-0 10, v78' 40 max. 60 max. Watts 
Max.-Signal D-C Plate Current ..... 150 150 Ma. 

: SCORER NBMUN BUT ttata ots (ooo cis Sia e ctose else yay 6 2.7 max. 2.7 max. Watts 
Max.-Signal D-C Screen Current ... 32 32 Ma. Es ey ae ial a0 o 
Load Resistance (Per Plate) ....... 1550 2000 @hmsi eee boars dee RS ees c . max. Watts 
Effective Load Resistance (Plate-to- TYPICAL OPERATION : 

LATION BRSBt Boe b oO Spon UCOMmBOace 6200 8008 Ohms D-Chblaten Voltage. ms ccs sista a0 en's 825 400 Volts 
Max.-Signal Driving Power (Approx.) * 0.36 0.36 Watt D-C Screen Voltage# 
Max.-Signal Power Output (Approx.) 42 54 Watts Kromia fixed supply of ..2...... 165 175 Volts 


oS 


ccs ICAS 

From a series resistor of ........ 10000 15000 Ohms 
DECTGrid  Woltaceot cece clelasis oleler= -45 —45 Volts 

From. a grid resistor of ** ....... 11250 15000 Ohms 
Peak R-F Grid-to-Grid Voltage ..... 112 116 Volts 
DICePlate uGurventt sews. eleaineerd acer) 123 150 Ma. 
D-Ci Screen iCurrenite si smicerereres cele! stolen. 16 15 Ma. 
D=G. Grid, Current. (Approx*)! piece: 4 3 Ma. 
Driving Power (Approx.) .........-- 0.2 0.16 Watt 
Power Output) (Approx-)\iee.- ee 30 45 Watts 


As Push-Pull R-F Power Amplifier and OsciJlator — Class C Telegraphy 
Key-down conditions per tube without modulation 


CCS ICAS 

D-Co PLATED VOLTAGE | canis ae ciepencle termite on 400 max. 500 maa. Volts 
D-C ScREEN VOLTAGE (Grid No. 2) ... 200 max. 200 max. Volts 
D-C GRID VOLTAGE (Grid No. 1) ..... —-175 max. -175 max. Volts 
DEC PUATE CURRENT Satateyieys cis terciol acuta oi 150 maa. 150 max. Ma. 
DECEGRID: (CURRENE stsmieiens cree icici me es 6 max. 6 max. Ma. 
PHATE: [TNREOC Sica telah atscckobeasasyslieasuoy eh 60 maa. 75 max. Watts 
SGREEIN) SIN EU reteeie eed ete scecasdevont net eet 4 maa. 4 max. Watts 
PUATED DISSIPATION meiinatemiet aie siseele she 20 max. 25 max. Watts 
TYPICAL OPERATION: 

D=C) PlatemVoltagedmercanierrvelse creel 400 500 Volts 

D-C Sereen Voltage 

From a fixed supply of .......... 145 200 Volts 


TRANSMITTING 


TUBE DATA 


CCS ICAS 

_ From a series resistor of ........ 15000 17500 Ohms 
D-C Grid Voltage 

From a fixed supply of .......... —45 —45 Volts 

From a cathode resistor of ....... 260 265 Ohms 

From a grid resistor of** ........ 10000 13000 Ohms 
Peak R-F Grid-to-Grid Voltage ..... 116 112 Volts 
D=-C) Plate (Current maceteiters ci etree sree 150 150 Ma. 
D-G Screens Current. aren retercteiet ele cleversve 17 ily Ma. 
D=C) GridCurrent (Approx.)) fo..2- 4.5 3.5 Ma. 
Driving Power (Approx.) ......... 0.23 0.18 Watt 
Power Output (Approx.) 33..-..... 44 56 Watts 


° At crest of audio-frequency cycle with modulation factor of 1.0. 


# Fixed supply, modulated simultaneously with the plate supply, is 
recommended. Series resistor connected to modulated plate-voltage sup- 
ply may also be used. 


** The grid-circuit resistance should never exceed 15000 ohms (total) 
per tube, or 30000 ohms per unit. If additional bias is necessary, a 
cathode resistor or a fixed supply should be used. 


* Driver stage should be capable of supplying the grids of the class 
ABs stage with the specified driving power at low distortion. The 
effective resistance per grid in the grid circuit of the class ABez stage 
should be kept below 500 ohms and the effective impedance at the 
highest desired reponse frequency should not exceed 700 ohms. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input for High-Frequency Operation 


FREQUENCY 


Me 


Grid Mod. Telephony 


CLASS C Telegraphy 
Plate Mod. Telephony 


Per Cent 
Per Cent 
Per Cent 


APPLICATION 


In class C r-f telegraph service, the 815 may be supplied 
with screen voltage trom a sevarate source, from a volt- 
age divider, or from the plate supply through a series re- 
sistor. When a series screen resistor is used, the regulation 
of the plate supply should be good enough so that the plate 
voltage will not exceed 600 volts under key-up conditions. 
Grid bias may be obtained by any convenient method, ex- 
cept when a preceding stage is keyed. In this case, sufficient 
fixed bias should be used to maintain the d-c plate current 
at a low value when the key is up. 

In plate-modulated class C r-f amplifier service the screen 
voltage for the RCA-815 should preferably be obtained from 
a fixed supply modulated simultaneously with the plate volt- 
age, although it may also be obtained from a voltage-drop- 
ping resistor connected to the modulated plate supply. In any 
case, the screen voltage must be modulated simultaneously 
with the plate voltage so that the ratio of screen voltage to 
plate voltage remains constant. Modulation of a fixed supply 
ean be accomplished by connecting the screen lead to a sep- 
arate winding on the modulation transformer. 

In grid-modulated class C r-f service grid bias for the 
815 should preferably be obtained from a fixed supply. The 
plates of the tube are supplied with unmodulated d-c volt- 
age. The audio power required in this service is very small 
and need be sufficient only to meet the peak power require- 
ment of the grids of the class C amplifier on the positive 


150-Mc PLATE-MODULATED R-F POWER AMPLIFIER 
Power Output 45 Watts (ICAS) * 


TO 
ANTENNA 
‘FEEDERS 
O 


* Approximate 
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crest of the input signal. The actual peak value is general- 
ly never more than 0.5 watt. The screen voltage should be 
obtained from a separate source or from a voltage divider 
connected across the plate supply. 

A circuit illustrating an application of the 815 as an 
u-h-f plate-modulated amplifier is shown on this page. In 
this service the tube is capable of delivering approximately 
45 watts output at a plate voltage of 400 volts. The stage 
requires about one watt of useful r-f power to insure ample 
grid excitation of the 815. D-c grid current adjustment may 
be made by varying the coupling between Li and L2 and 
tuning C and C2. Amplifier loading is obtained by adjust- 
ing the coupling of the “hairpin” antenna coil to L3. Ll and 
L2 should be well shielded from L3 by a metal chassis or by a 
vertical metal baffle plate used to mount the 815. If de- 
sired, a small lumped inductance can be used in place of 
the grid lines. In this case, grid-circuit tuning is best ob- 
tained by varying the inductance of the grid coil rather 
than by tuning it with a variable condenser. 

Additional circuit information on 
the 815 is given under TRANSMIT- 
TER CONSTRUCTION, page 56. 

The plates of the 815 show no 
color when the tube is operated at 
its maximum plate-dissipation rat- 
ing. 


Bottom View 
of Socket Connections 


SHIELD 


C=See Li 


Ci Cs Ci=1”x1%” copper sheet insulated 
from chassis by mica sheet 0.002” thick, 
or 0.0005—-uf ‘‘postage stamp’? mica con- mist bs connecte together. 
densers soldered to chassis with shortest Plane of electrodes of each 
practicable leads unit is parallel to plane 


th h i 
C2 Cs=Copper dises, 7” x 172". Solder discs urea ane Ot ee 


to 10-32 brass screws 1” long. Drill and Pin 1—Heat 
tap grid and plate lines for 10-32 screws PIN o—Grid SG, 1 of Unit 


Ri=15000 ohms, 0.5 watt No. 2 
: ae x PIN 3=Cathode, Internal 
Re=15000 ohms, 25 watts, adjustable 


Shield 
li=%” dia. copper tubing. Length of tub- 


PIN 4=Screen 
5 4 IPN b= a 
ing and capacitance of C depend upon 5— Heater Cente 
driver tubes employed 


PIN 6=Cathode 
PIN 7=Grid No. 1 of Unit 
Le='%” dia. copper tubing, 12%” long and No. 1 


spaced approx. %” between centers PIN 8=Heater 
Pui AND Pu=Plate Ter- 


minals of Units No. 1 
and No. 2, respectively 


Note: Terminals 3 & 6 


Ls=%” dia. copper tubing, 13” long and 
spaced approx. %” between centers 


TRANSMITTING TUBE DATA 


HALF-WAVE MERCURY-VAPOR RECTIFIER 


‘JUNIOR OF THE 866-A/866” List Price 5].00 
Features 
@ SMALL AS A RECEIVING @ LONG LIFE 
TUBE Assured by (1) 866-A/866 type filament 
construction and material, (2) plate lead 
through top of bulb. 
] = 
eee eS ANDLE TRANS @ HIGH RATINGS FOR SIZE OF TUBE 


MITTERS UP TO 400 WATTS 5000 volts, peak inverse voltage 
INPUT (TOTAL). 500 ma., peak plate current 


RCA-816 is the new junior transmitting-type rectifier for use particularly in medium 
power transmitters of 400 watts input (total) or less. Unlike ordinary small half- 
wave, mercury-vapor rectifiers of this type, the 816 is designed so that the plate 'ead 
is brought out through a separate seal at the top of the bulb, a construction which 
eliminates stem electrolysis and makes it possible for the tube to handle a maximum 
peak inverse voltage rating of 5000 volts. Two 816’s operating in a full-wave rectifier 
circuit are capable of delivering to the input of a choke-input type filter a rectified 
voltage of 1600 volts at 250 ma., with good regulation, with exceptional life—and at a 
total rectifier tube cost of only $2.00! 


RATINGS FOR RCA-816 


APART ENT OUTUA GB) § (cA: Cin inte erakcin ay ttalie pie eletteietsve slenevelisieie  cste/susbeiovensteuske sisi sila ish « 2.5 Volts 

ES HOMABNTIENN oan OUR EN Tact rrecWece ciielte (ellevausive elle cetoovieieysre todeheiatatiey eitehtsisterecePette (elfey sone fallaNe) « ci.ers 2.0 Amperes 
A KMUN VERS Bin VOLTAGE Sim rta olay cael stale aheie wel ef ougneterey alicte felts teWe teoite sey clfersteV of'slTere ls ole cle 5000 max. Volts 
TPA. TEV ual OMG ONO In atts ois cht UireLo Gn pL OIn.0 C0 Oxo o-cinicis Gly Sow 6 OR ranI: 500 max. Ma. 
PACHA EE TTA TE OU RR ENT Mei kel coat ail s, ociielicual sev astro atteliateitevaoyepeskel suewalsliel\e) le (eceuisue. 125 max. Ma. 

hu PMVIOHIA GHECOROP: CCAD DLOX.,)) ae eucie @ cieiloloucte we soueketeoss\alare) ailaicelle{ay'ejlese o's, 6:-5,)s0858 15 Volts 

IR AGREAU CRRVE MT AIESGOET' TN rou c tome pene @ spots clic Sus) et everteye slo" si save torens) eae ctiele eiehelseesaliel srs (oleae ohsis.sieKe 4” 

INTFAGKAVT Sa ASI EXP ORS vet wal ss clan steer clei ei elieleteyeols eons edeverohe (siaile ere) oh ollettos"= elle ejferaris\ie/ ile 1,” 

SOG GEES N er aiie tere. oiicto ian atle.g olah.a ley etacius asi selene taveravaroue iets Standard 4-contact, such as RCA type STK-9919 


* For supply frequency up to 150 cycles and for a condensed-mercury temperature of 20 to 60° C. 


Unique Filament 
-— rl Design used in the 


866-A/866 and its 
junior, the 816. 


‘4 RECTIFIER TUBE WITH A LONGER LIFE” List Price 5].-90 
Features 866-A 
@ LONGER LIFE @ HIGH RATINGS SE 
Assured by (1) radically new filament, (2) 10,000 volts, peak inverse voltage 
insulated plate cap 1,000 ma., peak plate current 866 
@ ENORMOUS EMISSION RESERVE 


RCA-866-A/866 is a half-wave, mercury-vapor rectifier, strikingly different in design 
and construction from ordinary 866 types. Secret of the 866-A/866 is its edgewise- 
wound coated ribbon filament, illustrated on this page. This filament has great mechan- 
ical strength and provides more emitting area for the same filament power rating. 
It utilizes a new alloy material that not only has tremendous electron-emitting cap- 
abilities but also holds the key to greater tube life. 

RCA-866-A/866 supersedes the 866-A andj 866 and may be used in equipment designed 
for the former types. It combines the ability of the 866-A to withstand high peak in- 
verse voltages with the ability of the 866 to conduct at low plate voltage. Thus, at the 
maximum peak inverse voltage rating of 10,000 volts and a maximum peak plate current 
rating of 1.0 ampere per tube, two 866-A/866’s operating in a full-wave rectifier cir- 
cuit are capable of delivering to the input of a choke-input filter a rectified voltage of 
3200 volts at 500 ma. with good regulation and with exceptional life. 

RCA 866-A/866 not only handles more power at lower initial cost, but its long life 
provides great tube economies. When this type is installed in your equipment you can 
forget rectifier tube problems for a long time to come. 


For circuit information, refer to page 32 under RCA-872 and 872-A. For design of 
filters, see page 71. 


RATINGS FOR RCA-866A/866 Aes 


PAN ENC VLOLTAGHS (ACG. |), 1's, ois ole svepeicivcsis lo wi\eisie ele. ste 2.5 2.5 Volts of 816, 866A/866 Socket Connections 
SLT PAURNESNHT. 1G UR RENT eovcier oreo’ e teeisel elfeie 1 oe\eie)s ef els olevaliefe (eisjells 5.0 5.0 Amperes 

PEAK INVERSE VOLTAGE* : 

(For supply frequencies up to 150 cycles) 

Gondwevercurys Lemp. 25 to wGOl! (Cl) sc neisse wis 6 — 10000 maz. Volts Tube 

Ganga Mercury .Lemp. 25° tort0° Ce. 2... ae ee 200 max. a Volts Mounting Position 
(For supply frequencies up to 1000 cycles) 

Gonds Mercury Temp. 25— to 70° (C. ce esac ais ee 5000 max. Volts VERTICAL 
EAE eA Tie CURRENT Nici coho de tiene Que eats tie sels 2.0 max. 1.0 max. Amperes —Base down only. 
AWER AGH GATE: OLURREINDS | ccslene eid oleic se sisrelole/0e'oinj(eie.s 0) 5) 0 0.5 max. 0.25 max. Amperes 
MinMeViOUTAGH) DROP! CAPDLOX.)= (i.e cele elvis cieeis « 15 15 Volts SEG het oat 
SVEACR URI UNTA ET 1G EU MMe Teron en ule cicsetoile le sis, s(elalaterotelolevecdis ae 656” Aa alenGl 
VAC PATTI ARE EAM ESD Reg ate toys eyeis,\s Jone o's: een) ae’ eyaherneeteyeveleis iste 27,” ; 
SOOHIT ees, isc ccc cleceneiniie user bre Standard 4-contact, such as RCA type UR-542-A or STK-9919 


* Operation of tube at 40°+5° C. is recommended 


@=GAS TUBE TYPE 
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TRANSMITTING TUBE DATA 


INDUCTIVE-OUTPUT AMPLIFIER 
825 


60% EFFICIENCY AT 500 Mc! S 50 
100 WATTS INPUT List Price 34. 


RCA-825 is a miulti-electrode trans- RATINGS 


mitting tube designed for use as a 

power amplifier, particularly at fre- HEATER VOLTAGE (ACC. oreD: Coie eee eee 6.3 Volts 
quencies above 800 Me. It is capable H C 

of giving as much as 35 watts output EATER ‘CURRENID 55. Sisitin errnena tote e-ctesste loos = housework 0.75 Ampere 
at frequencies up to 500 Mc, depend- TRANSCONDUCTANCE for plate current of 50 ma... 5500 Micromhos 
ing on the bandwidth and service of Direct INTERELECTRODE CAPACITANCES : 

the application. Grid Neo 1 teGrid. No. 2 1.8 t 

As a result of a new principle em- i Os rl (ORAM A ra ORO OG Sano caCREAL O Mar, Lh 
ployed wherein the electron stream is Grid@Noil to Gathoded 2. as en oer or ae 3.2 Mp 
inductively coupled to the output cir- GridsNion2xtoiCathodems eset a 7a renee 0.9 ppt 
cuit, the 825 is free from many of ny 
the ordinary itubellimitations tencount MAXIMUME  UBNGDE | cectin hee tie leet ee d 8%" 
tered in ultra high-frequency opera- MAXIM UNS SD LA METER St iianiets ais cusevene creitierers iets Dae 
tions. Its high transconductance and SOCKETS 61st pte eadi ets Seer Raiets eae etptete eeeeae RCA No. 9918 
its adaptability to tank circuits hav- 
ing low effective capacitance makes 
it especially suited for wideband serv- 
ices such as television and frequency- MAXIMUM CCS RATINGS 
modulation. The 825 is also useful as As R-F Power Amplifier and Oscillator—Class C Telegraphy 
an oscillator and harmonic generator 
in the same way as tubes of more D-CECOLLECTORE VOLTAGE Mensa ea een eee 2000 max. Volts 
conventional design. ‘ 

The 825 is an RCA engineering D=CiGRID ENO 4 > VOLTAGE -c5 serie ersieiersie toes poanoduL 1500 max. Volts 
achievement which suggests new pos- D-CXGRID NO 3 AV,OLTAGE. ae aan eeinee eins 3600 maz. Volts 
sibilities for radio transmission at D-C Grip No. 2 Vourace... 3600 max. Volts 
the ultra-high frequencies. Complete Py, AD on oer Eee eae A Penne Pik a eis - 

Bottom View technicall antormation. onthe tube ls D=ECs GRIDEINO= Ane. OUPAGE aie: cee octane tien —100 max. Volts 
of 825 Socket Connections available on request. D-C CoLLECTOR CURRENT ......... gabe cen ose so 50 max. Ma. 
a D=CeGRIDPNO MIS CURRENT ascent eer 2.5 max. Ma. 

COLLECTOR CORLECTOR INPUT. «are once eee en eee 100 maz. Watts 

GRID NOpASINPUT 3 cts nea cloths natn Lice Eton 7 max. Watts 

GRIDCNOs: "3S ENP UD vale teinssgetes ote rshe areteresepelencgetetetetecweh ene 5 max. Watts 

GRIDINO. 927) ENP UTS Sac rcsrsco ps iseo eters aus ieee oes ree mea reer 7 max. Watts f 
COLLECTOR DISSIPATION .......... ety eter ate TNs tects pescte 50 max. Watts 
Grip! NO wel DISSIPATION, acter tercksteletet eons iste ets 0.15 max. Watt 


ei 


U-H-F TRANSMITTING TRIODE 


TANTALUM ANODE; MOLDED GLASS DISH STEM $19 00 


125 WATTS INPUT List Price 

RCA-826 is a ruggedly built triode for RATINGS 
use as an oscillator, r-f power ampli- 
fier, and frequency multiplier at the Ee aes gee (AKG Gre IAC Sos once is oho itine te ie pues 
ultra-high frequencies. It has a maxi- peranern Se a oheletuiteistevele) cheletsietetellsie lalallala <ieicne at mperes 
mum plate dissipation rating of 60 MPLIFICATION ACTOR WF. vole viavetaustelteters poyeabbaoadc 
watts (CCS) and may be operated DIRECT INTERELECTRODE CAPACITANCES : 4 
with unusual plate-circuit efficiency ES as Were CaN ld a ae ae 
at frequencies as high as 250 Mc— Plate. Filament eiefaseite. Jo ceheiisnetecteftehehisis isle ele ranks tetenetteniettsive a ai 
at reduced ratings up to 300 Me. M ate- Ata PICHON On CHOC OMOIGEOO Cae AOC GAO TINGED DXLO e 314” plate 

RCA-826 possesses many mechani- Mee cpa Soke eiciis caviar Soper stouavetuone Neve craton aterete ae 
cal and electrical features. It con- AXIMUM DIAMETER ........-.......5..:: tees is 

SOCKED See. Soe anne ate hele aneitacdeneter Mabewe, ore Special, such as RCA type UT-106 


tains a tantalum anode to insure gas- 


free operation at extremely high MAXIMUM CCS. RATINGS and TYPICAL OPERATING 


closely spaced to increase eae CONDITIONS 
cuit efficiency at the higher fre- F 
quencies ; it is designed with a double- As Class C R-F Power Amplifier 
helical thoriated-tungsten filament that Plate } 
is center-tapped within the tube to Modulation C.W. 
minimize effects of filament induct- DC OR LATE VOLTAGE reseyereaistacrete dae 800 max. 1000 maz. Volts 
ance; and it is constructed with a D=Cii GRID) VOLTAGE Wes. inet neers —500 maz. —500 max. Volts 
molded glass-dish stem which makes DCS PRATH  GURRENT #7. tot yee eicun 95 max. 125 max. Ma. 
possible a compact but powerful tube D=C (GRID! “CURRENT ageteiretos kectereretete siete se 40 mac. 35 max. Ma. 
having very short leads and low lead BEATEN? Ul arctica terete interacts cine st ante 75 maa. 125 max. Watts 
inductance. Terminal arrangement of PLATES DISSIPATION rc cists citerelstersronereete 40 max. 60 max. Watts 
the tube permits the use of short and TYPICAL OPERATION : 
Bottom View separate leads for neutralizing. ae Faia) Olate suo ah.ehetetale ponetononsyers 800 1000 Volts 
. RCA-826 is a “‘whale of a tube for iS Yl oltage: 
of 826 Socket Connections its size.”’ It fills that long need for From a fixed supply His sons pac -98 —70 Volts 
a moderately priced triode that de- or from a grid resistor Of Ree Fac 2800 2000 Ohms 
livers the goods at the ultra highs. or from a cathode resistor of .... = 440 Ohms 
Peak RE Grid) Voltagetrecneancct 198 183 Volts 
e® D=-C@ Plate. Currents oses einen 94 125 Ma. 
When the 826 is operated at the ultra- D-C Grid Current (Approx.) ...... 35 35 Ma. 
high frequencies, push-pull operation Driving Power (Approx.) ........ 6.2 5.8 Watts 
is recommended. This connection has Power Output (Approx.) ........ 53 86 Watts 


the advantage of simplifying the bal- 
ancing of high-frequency circuits by 
providing symmetry of circuit layout. 
In oscillator service, it is desirable 

to connect the two grid terminals FREQUENCY 
and the two plate terminals of each 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
for High-Frequency Operation 


. ° Telegraphy 
INDEX BOSS tube in parallel in order to reduce CHASSEAC f 2 
ONS TOBE: the respective lead inductances. | Plate-Mod. Telephony | 


TRANSMITTING TUBE DATA 


TRANSMITTING BEAM POWER AMPLIFIER 


AIR-RADIATOR TYPE 
List Price 5135-00 


827-R 


RCA-827-R is a transmitting beam tube of the Air-Radiator type only 6 inches 
high and less than 5 inches in diameter—yet has a maximum plate dissipation 
of 800 watts! One 827-R is capable of delivering its full power output of 1050 
watts at frequencies as high as 110 Mc. For this reason the tube is particularly 
well suited for use as an r-f power amplifier both in frequency-modulation and 
television, as well as in general broadcast and communication services. 

Outstanding features of the 827-R include its use of (1) thoriated-tungsten 
filament with special low-resistance, multiple-ribbon leads that handle high cur- 
rent without heating, (2) two multiple-ribbon grid leads that minimize the effect 
of lead inductance and (3) an entrant metal header-type construction. The 
header-type design serves not only as a low inductance terminal for the screen 
but facilitates isolation of the input and output circuits. As a result, neutraliza- 
tion of the tube is unnecessary except at the very highest frequencies. The plate 
of the 827-R is air-cooled by means of a highly efficient finned radiator which 
forms an integral part of the tube. This radiator must be cooled by means of a 
vertical flow of air from a properly installed air-cooling system. 

RCA-827-R is a remarkable beam tetrode that opens the way for new econo- 
mies of tube installation and application. It is the answer for dependability of 
high power at the ultra highs. 


1500 WATTS INPUT 


Features 


@ GIANT IN POWER; LILLIPUT IN SIZE 
800 watts plate dissipation. Tube size less than 5” x 6”. 


@ CONSERVATIVE MAXIMUM RATINGS 
Two plate-modulated 827-R’s take 2.4 kw. input. 
@ FULL POWER TO 110 Mc 
Ideal for F.M., Television, Standard Broadcasting, Communications 


@ NEUTRALIZATION UNNECESSARY 
Excellent internal shielding. Isolated input and output circuits. 


RATINGS 
FILAMENT VOLTAGE (A.C. or D.C.)...........0:- 7.5 Volts As R-F Power Amplifier—Class C Telegraphy 
ORISA NIEINGCOUIREEONIT, Cale tors iecelis seve © eiidievee enero ee oleyelv el 25 Amperes CGS 
GRIDISCREPN | MUSELACTOR cise oo os ee lets cee selene ® 16 DECHR LATE, IVOLTA CHI Gielsele meticiuen er 3500 maa. Volts 
Direct INTERELECTRODE CAPACITANCES: D-C SCREEN VOLTAGE (Grid No. 2)... 1000 maz. Volts 
Grid-Plate (with external shielding)........... 0.18 max. uput D-C Grip VOLTAGE (Grid No.1)..... —500 maz. Volts 
NLL MM ERNST eat Testor so Siiste toh of fal aL alist sustianes sehégels: 6 alata sie 21 pt D=CERLATH s CURRENT Mt ie.cis sioareeste isi sucvere 500 maz. Ma. 
CORED Cots ane) os eOe oie clexel sce felisrais (dis ieClere: ayae wistay end 13 wt D2CAGRID) (CURRENT: oacisc ernie oes 150 maz. Ma. 
Maximum HEIGHT (less Multiple Ribbon Leads) .. 6” PATE OLN PUT aise chene creators letereret aie ro A cets 1500 maz. Watts 
AVIGAC SoU ME WA NER TES! lo 5) 2 2 ,cirelte)/a:(0)i0' ej eijeye. ose'in\ «, 9 elleliet 01'e.c0 443” SCREEN) INPUT Ws cis cresepenetarianeve te: once vue dus aie 150 max. Watts 
REATE SUISSIPATION( | cess otiete ate cotaitte ss 800 max. Watts 
MAXIMUM CCS RATINGS and TYPICAL OPERATING Ae ee ne sect eee ees 150 max. °C 
CONDITIONS 2 AoE Wottage sn eed obs 3000 3500 Volts 
* eta) - creen oltage: 
As Plate-Modulated R-F Power Amplifier Se Telephony ee Liked SBelor ae, 900 i Volts 
D-C PLatE VOLTAGE 3000 maz. Volts From a series resistor of ........ 12500 15100 Ohms 
-U FLATE VOLIAGE ......- SSO INO OCR EOD OMY O DS . D-C Grid Voltage: 
D-C ScREEN VOLTAGE (Grid No. 2)............+% 800 max. Volts F 
. a rom a fixed supply of ...+..+s0- —350 —300 Volts 
ee Se eS Ui ig Gee a ORT ata ea in pipes’ Vole From avcathode resistor of ...... 560 570 Ohms 
ee Bere RR ENT ete ara cterevenatae oar scolionete silo ehcnaie ae mae ae Resmi Gud retGROP Oe en... 2200 3000 koa 
- ce ARREST Bese oka ofoisl en Sleeves stnicle, ©: sis ieie a¥ellenere mane ipa we Deg ROP Gilad: Vollageee me oe 590 520 Volts 
Jones err neice evi a eee rie we lc b iy 100 ingen. Watts D=C@e Plates Currents natin rlcats 500 428 Ma. 
ee GRTNGSIPATION (=. oo sos casidsaorduwderes aves 550 max. Watts D-C Screen edhe BOO giessdeie sky ies a4 ae 
R RORMILEMPBER ATURE IS isitteccre ere eles een els 150 max. °C D-C Grid Current (Approx.)...... E ae 
Dis oO Searels See aie Driving Power (Approx.) ........ 66 50 Watts 
Bmetbiate Voltace piel: Eee 2500 3000 Volts Power Output) CApproxs)) 0.5. site 1000 1050 Watts 
D-C Screen Voltage :* 700 750 Nolte * Obtained preferably from fixed supply, modulated simultaneously with 
From a fixed supply Of? (eee ewnnees 13000 18000 @nhine the plate voltage. Series voltage-dropping resistor connected to modu- 
D a Boe a lated plate-voltage supply may also be used. 
p= ri fo) 2 
From a fixed supply of -....-++.5+ —350 —325 Volts 
From a grid resistor of ...+++++++ 2800 2600 Ohms PUSH-PULL CLASS C R-F POWER AMPLIFIER 
Peak R-F Grid Voltage .........-. 640 mas coe Plate-Modulated Power Output Approximately 1650 Watts 
WawmePlateu Currents siis< o> sielsiccieve 400 a. 
DeOuscrecn Current) \.ii sciels wires & 140 11755 Ma. 
D-C Grid Current (Approx.)...... 125 125 Ma. 
Driving Power (Approx.) .....-.. 72 68 Watts 
Power Output (Approx.) ........ 670 825 Watts 


Ci=35 wut /section, 0.070” spacing 
Ceo Cs Cs Co=500 wuf mica 
(integral part of socket) 
C4 C7=1000 wut mica 
(integral part of socket) 
Cs Co= Neutralizing condensers, %” 
dia. disk 1” from plate line 
Cio=6 wut /section, 4” spacing 
Cu=0.001 wut 5000 volt mica 
Cie Cis Cia Ci5=0.005 wf mica 
Ri=1000 ohms, 200 watts 
R2e—50 ohms, 200 watts 
- Rs=10 ohms, 500 watts, adjustable 
R4s=9000 ohms, 750 watts 
Rs=50 ohms, 25 watts, non-inductive 


Li=1-turn coupling link 

Le= Tune to operating frequency 

Ls=1” diameter copper tubing spaced 
214” between centers. Approx. 35” 
long (for 60 Mc) 

Ls=RFC 50 turns 1” dia. #14 wire 
spaced wire diameter 

Mi=0-500 ma. D-C grid current meter 

Mz Ms=0-300 nya. D-C milliammeter 

M:=0-2.0 amp. D-C milliammeter 

Ms=—0-10 v. A-C filament voltmeter 

Fi=0-500 ma. 5000-volt fuse 

Pi=1.5 amp. overload relay 

Si=Mercury switch on air flow 
interlock 

T1=117-volt primary 15-volt secondary 
0.5 kva filament transformer 
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BLOWER TO SUPPLY 
200 CUBIC FEET / MIN 
OF AIR TO RADIATORS 


AMPLIFIER PLATE 
SUPPLY 
(3065 Vv -MOD.) 


TRANSMITTING TUBE DATA 


TRANSMITTING BEAM POWER AMPLIFIER 


TITANIUM-COATED ANODE 


270 WATTS INPUT List Price $1] 7-9 
Features 
@ HIGH POWER OUTPUT; LOW DRIVING POWER 
200 watts output on c.w. with 2.2 watts grid drive. 
150 watts output on ’phone with 2.7 watts grid drive 
@ NEUTRALIZING UNNECESSARY 
Makes band-switching easy. 


@ 30-Mc OPERATION AT FULL RATINGS 
75-Mc operation at reduced ratings. 


@ LOW-DISTORTION CLASS AB: MODULATOR | 
Two 828’s deliver 300 watts output with 1% distortion. 


@ LOW-LOSS “MICANOL” BASE 


RCA-828 is a multi-electrode transmitting tube with a maximum plate-dissipation 
rating (ICAS) of 80 watts. The tube contains a suppressor and has beam power 
features. Because of its high power sensitivity, the 828 can be operated in r-f 
services to give full power output with very little driving power and, consequently, 
with a minimum of driver equipment. For example, in class C telegraph service, the 
828 is capable of delivering 200 watts (ICAS) with only 2.2 watts of driving power! 
Neutralization is unnecessary in adequately shielded circuits. The tube is well 
suited for use in r-f applications as an r-f power amplifier, frequency multiplier, 
oscillator, and grid- or plate-modulated amplifier. It makes an excellent power 
amplifier for the final stage of medium-power transmitters where quick band-change 
without neutralizing adjustments is desirable. The 828 may be operated at maxi- 
mum ratings at frequencies as high as 30 Mc and at reduced ratings up to 75 Me. 


RCA-828 is also well suited for use as a class AB: modulator and a-f power amplifier. Two tubes in class AB:, CCS, 
are capable of delivering 300 watts of audio power with only 1% distortion! 


RCA-828 is equipped with the “MICANOL” base having excellent insulating qualities at high frequencies, together 
with a low moisture-absorption characteristic. The plate connection of the tube is brought out through a separate seal at 
the top of the bulb to provide high insulation. RCA-828 contains a husky 32.5-watt thoriated-tungsten filament which has 
a great reserve of filament emission. 


The 828 is the logical choice for those who desire a medium-power transmitter of modern design. 


RATINGS D-C Suppressor’ Current ia.s ieee oo = 9 9 Ma. 
FILAMENT VOLTAGE (A.C. or D.C.).......- Sean 10.0 Volts Zero-Signal Screen Current............ 4 2 Ma. 
FILAMENT) CURRENTS « wiststcie sjatetetsenceretniaee’s fotare Beata adete de 3.25 Amperes Bias renal ae Seren Caren’ nner . os Ma. 
TRANSCONDUCTANCE, for plate cur. of 48 ma........ 2800 Micromhos iio ane tse Ne tee ht 16200 18500 Onna 
DireEcT INTERELECTRODE CAPACITANCES: ; 

; ‘ é Gridtinputpeowensne). mest. cieciats ches 0 0 Watt 
Grid-Plate (with external shield)................ 0.05 max. wut Max 2SignaltPower Output eceee .. 8008 385 Watts 
Tm punters cocci te niate nicuie cote terete: ste adele ae ateronencleroe Serre, gtthess a) Met 
Output Pal ss oie tetareieedetane eytieioutiste fee oer Semkuhince oi. 4s 5s yiyiaa 

Maxinom, Hucrir: eee a eee ie 734." As Grid-Modulated R-F Power Amplifier—Class C Telephony 
Maxi DIAMBTER= bre Sensi co eee Qa.” Carrier conditions per tube for use with a max. modulation factor of 1.0 
SOGK BUS 2k fie tevetetetotes eerie Standard 5-contact such as RCA No. 9920 ccs ICAS 
D=C“PLATED ViOUTAGH afeleleteie eieeiiee alee 1250 maa. 1500 maa. Volts 
MAXIMUM CCS and ICAS RATINGS with TYPICAL D-C SuppRESSOR VOLTAGE (Grid No.3) 100 maw. 100 maz. Volts 
OPERATING CONDITIONS D-C SCREEN VOLTAGE (Grid No. 2).... 400 maz. 400 max. Volts 
g D-C Grip VOLTAGE (Grid No.1)...... —300 max. -300 max. Volts 
As Push-Pull A-F Power Amplifier and Modulator—Class AB1 DiC PLAth CURRENT Roe 100. wee 1100) Faas 
CCS ICAS PLATE INPUT” senor nen See eee, 105 max. 120 max. Watts 
D-C. PLATE? ViOUTAGE as eeu ae ee ie tain ee 1750 max. 2000 max. Volts SUPPRESSORSENPUIDD Set en eee 5 max. 5 max. Watts 
D-C Suppressor VOLTAGE (Grid No. 3).. 100 maz. 100 maw. Volts SCREENPAUNPUME Ry. lusrateroicee a trartantan ite 11 maz. 11 max. Watts 
D-C ScrEEN VOLTAGE (Grid No. 2)...... 750 maz. 750 max. Volts PATHS DISSIPADIONE Men dceciee eerie 70 maz. 80 max. Watts 
MAx.-SIGNAL D-C PLATE CURRENT*....... 150 maz. 150 max. Ma. TYPICAL OPERATION: 
MAx-SIGNAL PLATE INPUT. ........ <1. -. 225 max. 270 max. Watts D=CrblatenVoltave meee eeae 1250 1500 Volts 
SEREEN) INPUT Sr. aise cdotewierreiers, s10's ears ols etetere 16 max. 23 max. Watts D-C Suppressor Voltage ........... 75 15 Volts 
PLATE ODISSIPATION® => cicisicisleisicis sferelcicle's « oe 70 max. 80 max. Watts DzG@ ScreensVoltageunetee oe 400 400 Volts 
TYPICAL OPERATION: D=@ Grid Voltage o siepetereis y= ieee -150 -150 Volts 
Unless otherwise specified, values are for 2 tubes Peak R-F Grid Voltage........... 165 165 Volts 
D)-CEPateusy OVAL ents tetateyalemerelsia/ sl ses(erens 1700 2000 Volts Peak A-HiGnridi Voltaceen piers 94 94 Volts 
D-C Suppressor Voltage .......... ae 60 60 Volts D-CsPlate Currenten- acces 84 80 Ma. 
D=CSecreen*> Voltawek. seta sieves cute. 2 750 750 Volts D-C Suppressor Current... -..... 4 8.5 Ma. 
D-C Grid Voltage (Grid No. 1) ...... —-120 -120 Volts ID-@ Screen: @urrenti ene 5 4 Ma. 
Peak A-F Grid-to-Grid Voltage........ 240 240 Volts D-C Grid Current (Approx.) ...... 1.6 1.3 Ma. 
Zero-Signal D-C Plate Current........ 50 50 Ma. Driving Power (Approx.)** ....... 2:5 2.5 Watts 
Max.-Signal D-C Plate Current........ 248 270 Ma. Power Output (Approx.) .......... 36 41 Watts 
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As Plate-Modulated R-F Power Amplifier—Class C Telephony 
Carrier condit.ons per tube for use with a max. modulation factor of 1.0 


CCS ICAS 
aCe LE LATE VOUDAGE! )..cvste.speieis\«, «ieisieeveuerenar 1000 max. 1250 max. Volts 
D-C SUPPRESSOR VOLTAGE (Grid No. 3)... 100 maz. 100 max. Volts 
D-C ScREEN VOLTAGE (Grid No. 2)...... 400 maz. 400 max. Volts 
D-C Grip VOLTAGE (Grid No.1)......... -300 max. -300 max. Volts 
DAGEPLATH CURRENT 6... cece ced eee cigs 135 max. 160 max. Ma. 
ISSCmGRIDG OURRENT 5/5 6 oie.e:ereievere Gia, ave aceioveo 15 maa. 15 max. Ma. 
VACHS EN DUT che deceieeteis sole, ese n olole see a 135 maz. 200 max. Watts 
SUPERESSORSUNP UTM, leis e/o.e'siolcin ene isle ie role che « 5 max. 5 max. Watts 
SERMENPEND UT) mracteleicicte © sins ievclele gis «circuses 11 maz. 11 max. Watts 
PEAT EOISSIPATION® .i.'c.e niet oils cic 0s eles'a 6 47 max. 70 max. Watts 
TYPICAL OPERATION: 
WDZO SE late VOlEALE: acts ciecsie tees isn ela a 1000 1250 Volts 
D-C Suppressor Voltage ............0¢ 75 75 Volts 
DeCaSecreen Voltage S:..cc65 vate cee « 400 400 Volts 
POM GiSETiEs TESISTOT) «<0. oes c+ as 26000 30000 Ohms 
ie Grid Mole! . wa i pyentbovaGitrcusiekerets -140 -140 Volts 
GORGE DAG TU KT CStSLON.. Ofiais.c sie vs.siceic ce 14000 ee 
eaten Grid, Voltaren... ...seescece 230 A eats 
DeCeelate |Current. . des cecced vesccues 135 160 Ma. 
D-C Suppressor Current ............. 13 15 Ma. 
D=Gasereen Current: occ. «elcice cs oe oe ube 23 28 Ma 
D-C Grid Current (Approx.).......... 10 12 Ma. 
Driving Power (Approx.) ............ Dsl 27 Watts 
PowersOutput, CApprox.).....2.ss2 0. 100 150 Watts 


As R-F Power Amplifier and Oscillator—Class C Telegraphy 
Key-down conditions per tube without modulation 


DOME ATH MVOLTAGE 6 esce corse a ooveieis ociee 1250 max. 1500 maz. Volts 
D-C SUPPRESSOR VOLTAGE (Grid No. 3).. 100 max. 100 max. Volts 
D-C ScrEEN VOLTAGE (Grid No. 2)...... 400 maz. 400 max. Volts 
D-C Grip VoLTacE (Grid No. 1)........ -300 max. -300 max. Volts 
DACHPEATEACURRENT, | s'.:.sic0,scleieciecsis. ara Hels 160 max. 180 max. Ma. 
DWECmGRID (CURRENT it ss esleve Sle ss v svete 6 15 max. 15 max. Ma. 
MDA EON IMU Tn tes Seas scp o foveseo/cteis ‘slate: sie alee 200 max. 270 max. Watts 
BUR ERESSOR UN PUM Dir cya: efercis citie leteiev cre eee 5 max. 5 max. Watts 
SO DIN:: TUS POS Oe is 16 maz. 16 max. Watts 
EVALE BDISSTATION 0, cs sets cielo: b eiateevars.s sles 70 max. 80 max. Watts 
TYPICAL OPERATION : 
WeCEPIate pVioltage sos oie oe sioe ales ss 1250 1500 Volts 
D-C Suppressor Voltage ;............ Lh5) V3) Volts 
WEOEScreen Voltage, ~ c.nce aniectasc als « 400 400 Volts 
D-C Grid Voltage: 
TOM B flLEO. SUPPLY). oie sasicie aco c.ciee ~95 -100 Volts 
or from a grid resistor of........... 7900 8300 Ohms 
or from a cathode resistor of........ 415 430 Ohms 
Reak? R= Grid, Voltagze. oi. .2%2...<0% 195 205 Volts 
DeCrrlata Current cess cee > Oe sve va chare 160 180 Ma. 
D-@ Suppressor Current. ......:..2000 22 14 Ma. 
DeCascreensCurrent, sc sciswcckt aus occc cs 35 28 Ma. 
D-C Grid Current (Approx.).......... 12 12 Ma. 
Driving, Power (Approx.) co. ee... yal PAGE Watts 
Power Output (Approx.)............. 150 200 Watts 


* Averaged over any a-f cycle of sine-wave form. 

** At crest of audio-frequency cycle with modulation factor of 1.0. 
t Zero-signal screen voltage must not exceed 775 volts. 

+ Connected to modulated plate-voltage supply. 

§ Distortion only 1% with 20 DB of feedback to grid to driver. 


{| Grid bias may be obtained from a grid leak or from a combination of 
either grid leak and fixed supply or grid leak and cathode resistor. The 
combination method of grid leak and fixed supply has the advantage not 
only of protecting the tube from damage through loss of excitation but 
also of minimizing distortion, by means of bias-supply compensation. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
for High-Frequency Operation 


FREQUENCY 30 50 | 75 Me 
Telegraphy 
es Pinte Mod: Talephany | | 10-1 -®° peesh cere 


Bottom View 
of Socket Connections 


Ci1=50 wwf midget 

C2 Cs Cs=0.005 wf, mica 

Cs Cs=0.002 uf, mica, 5000 v. 

Ce Cz=0.01 wf, mica 

Co=1.5 uwpf/meter* 

Ri=8300 ohms, 4 watts 

Li=Tune to frequency ‘‘f”’ 

RFC=R-f choke 

Ti= Filament transformer, 
2000-v. insulation 

f=Operating frequency 

X=Insert keying relay here 


AA=PLANE OF FILAMENT 


* Capacitance in actual use. Min- 
Tube Mounting Position imum air-gap should be 0.07”. 


VERTICAL—Base down. 
HORIZONTAL—Plane of filament 
vertical. 


Note: Power output of driver 
stage should be about 5 watts. 


TRANSMITTING TUBE DATA 


APPLICATION 


In push-pull class AB; service, the 828 may be operated as 
shown under CHARACTERISTICS. The values are deter- 
mined on the basis that no grid current flows during the 
most positive swing of the input signal and of cancellation 
of second-harmonic distortion by virtue of the push-pull cir- 
cuit. Fixed bias of good voltage regulation is recommended 
in order to realize the maximum power-output capabilities of 
the class AB: stage. Two 828’s are capable of providing 
power outputs of 300 to 385 watts with very low distortion 
when inverse feedback is used. 


In grid-modulated class C telephony service, the 828 is 
supplied with unmodulated r-f grid voltage and with a d-c 
grid bias which is modulated at audio frequencies. Grid bias 
should preferably be obtained from a fixed supply. The sup- 
pressor voltage should be obtained from a battery or any 
other d-c source of good regulation. The screen voltage should 
be obtained from a separate source or from a voltage divider 
of good regulation. The audio power required in this service 
is very small, being sufficient only to meet the peak grid- 
power requirement of the class C amplifier on the positive 
crest of the a-f input signal. The actual a-f power is gen- 
erally never more than 2 watts, depending on circuit conditions. 


A circuit illustrating the application of the 828 in c.w. 
service is shown on this page. In this service the tube will 
deliver approximately 200 watts with a d-c plate voltage 
of 1500 volts. The power output of the driver should be 
about 5 watts. Thus, almost any small a-f or r-f power 
amplifier tube is suitable for the driver stage. A 6V6-G or 
a 6L6 as a “Tritet” crystal oscillator will drive an 828 
satisfactorily, even if frequency doubling is used in the 
oscillator plate circuit. 


Although the 828 has a suppressor grid, this new tube 
is not recommended for suppressor-modulated telephony 
service. The reason is that the suppressor-voltage/power- 
output characteristic of the tube is not linear when the 
suppressor is operated with a negative bias. 


In class C r-f telegraph service, the 828 should be 
supplied with screen voltage from a fixed, low-voltage source 
if the 828 or any preceding stage is keyed. The regulation 
of this source need only be good enough to prevent the screen 
voltage, under key-up conditions, from rising higher than 
twice the maximum screen-voltage rating. Grid bias may be 
obtained by any convenient method, except when a preceding 
stage is keyed; in this case, sufficient fixed bias should be 
used to maintain the d-c plate current at a low value when 
the key is up. 

The plate of the 828 shows a barely perceptible red 
color at its maximum rated plate dissipation of 80 watts; it 
shows no color at a plate dissipation of 70 watts or less. The 
sereen should not be allowed to attain a temperature cor- 
responding to more than a barely perceptible red color. 


R-F POWER AMPLIFIER 
Class C Telegraph Power Output 200 Watts 


RCA-828 


fame 
C9 
As C6 C7 
C5 C8 


C3 | C4 


+1500 V. =B 


+400 V. TSN. 
FIXED SUPPLY FIXED SUPPLY 1I8OMA. 


TRANSMITTING TUBE DATA 


PUSH-PULL R-F BEAM POWER AMPLIFIERS 
999 wus 19" = 999) kare 17" 


200 Mc List Price 150 Me List Price 


Small enough to lie comfortably in the palm of your hand, yet “big” enough to 
deliver unusually high inputs for their size, the 829 and 832 fill a long need by en- 
gineers and experimenters for a transmitting tube that will “deliver the goods” at 
the ultra highs without need for neutralization. These two beautifully constructed 
tubes contain two beam power units within one envelope. Total maximum plate dis- 
sipation of the 829 is 40 watts. Total maximum plate dissipation of the 832 is 
15 watts. 


A single 829 is capable of giving approximately 83 watts output with less than 
a watt of r-f grid drive at frequencies as high as 200 Me. Its smaller brother, the 
832, is capable of giving approximately 22 watts at frequencies as high as 150 Me. 
Both tubes may be operated at higher frequencies at reduced inputs. 


The unusual efficiency of these tubes at the ultra-high frequencies is made pos- 
sible by the balanced and compact structure of the beam power units, the excellent 
internal shielding, and the close electrode spacing. Both the 829 and 832 employ 


‘A WHALE — the molded glass dish stem which makes practical a compact but powerful tube 


IF A TUBE having very short leads and low lead inductance. Their terminal arrangements pro- 
FOR ITS vide excellent insulation and are designed to facilitate symmetry of circuit layout. 
SIZE” Both the 829 and 832 are of the heater-cathode type. Their heaters are arranged 
to permit operation from either a 12.6-volt or a 6.3-volt supply. 
RATINGS 
HEATER (A.C. oR D.C.) : RCA-829 RCA-832 D=G. GRID) (CURRENT lei claielereteieis eisiarelonelete)> 15 max. 6 max. Ma. 
Woltagenmpers Winits,-jerterrcsis/etsia/erveisicrsiels O 6.3 6.3 Volts PEATE CUNP UMi crete ctersrevsteteiene: ters ersieie) el oie (ellets 90 mac. 22 max. Watts 
Gurrent perm nite cee ce celtic eisee ere 1.125 0.8 Amperes SGREEND INP UMTis carers otis ie eecee eters eters apere7s 7 max. 3.4 max. Watts 
DIRECT INTERELECTRODE CAPACITANCES (Each Unit) : PLATE DISSIPATION ie cieitie cleltajsiel= eietetatei eters 28 max. 10 max. Watts 
Grid-Plate (with external shield)..... 0.1 maz. 0.05 max. wut TYPICAL OPERATION : 
RUD UG eee seaeasncte taint tonaTe) als arersielel sisi cielsisisie| eve 2 15.2 7.5 wt D2G Plate Voltage. cris cateemicmincr cir 425 325 Volts 
Output ee sctectatte cecilia stoteciste oases aleteleiece 6.5 3.8 wt D=-C, Screen” Voltage Of es siictectere tere 200 210 Volts 
IMPAIOMUM: HEL EIGEN) roves ate spste «000 ei idiele solecweata 3zy” From a series resistor off........++- 6400 7500 Ohms 
MAXIMUM DIAMETER) ....dj0c 0.500000 sone LRAGC 232” D=OGrid Violtaze olin sine csc mse cheer —60 -50 Volts 
SOOKE Tas Sains Rr No Peek tele eiecaeel are Spec.al, such as RCA type UT-106 From a grid resistor Of .........++.- 5500* 21000 Ohms 
below 60 Me and UT-107 above 60 Me Peak R-F Grid-to-Grid Voltage........ 154 100 Volts 
DeECePlate ICurrentit seem ieveeee 212 68 Ma. 
MAXIMUM RATINGS and TYPICAL OPERATING D:CEScreenkCurrentae eee eeeree erie s yy ie 
D-C Grid Current (Approx.) ......... : lp 
As Plate-Modulated Push BON ae a Class C Telephony Driving Tower (Wepre) ee icaaa: AS he Bee 
- 5 % Ee Li) morte whreseee wy etelere ce 127-5 tt: 
Carrier conditions per tube for use with a max. modulation factor of 1.0 mower Output ACS or to=) . pace 
RCA-829 RCA-832 * The grid-circuit resistance should never exceed 15000 ohms (total) per 
CCS CCS tube, or 30000 ohms per unit. If additional bias is necessary, use a 
D=CeR GATE MVOUTA GH Eapetatst sie /caefeveleresieyorelers 425 maa. 325 max. Volts cathode resistor or a fixed supply. 
D-CUASCREEN SViOL TAGE Waleeilere ciel sie alsholciels\ cts 225 max. 250 max. Volts + Connected to modulated plate-voltage supply. 
DACAGRED VOLTAGE ire stel cle overs e eleve 21 starclolote ters -175 mac. -100 maz. Volts +The grid-circuit resistance should never exceed 25000 ohms (total) per 
D-C PLATE CURRENT ....-..0: socdcuoooDD ZA ite. 68 max. Ma. tube, or 50000 ohms per unit. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input for High-Frequency Operation 
RCA-829 RCA-832 
FREQUENCY Mc 


FREQUENCY 


CLASS C fe ee 100 


Telegraphy 
Plate-Mod. Telephony CLASS C { Per Cent 


Plate-Mod. Telephony 


ULTRA-HIGH-FREQUENCY PLATE-MODULATED 


Ri Re=7500 to 15000 ohms, 1 watt Ci=1.2 to 10 wuf per section PUSH-PULL R-F POWER AMPLIFIER 
Rs=60 ohms, 10 watts C2=25 uf, 200 volts = (Operating Frequency Approx. 200 Mc) 
Ri=6400 ohms, 15 watts Cs Ca Cs Ce=500 wwf, mica 


Ti=Modulation Transformer Cz Cs==8 to 35 umf 


d RCA-829 
Bottom View 


; fe) 
of 829 and 832 Socket Connections ORIVER FEEDERS 


Tube Mounting Position 


VERTICAL—Plate terminals up 
or down. 

HORIZONTAL—Plane of each 
plate vertical (on edge). 

PIN 1=Heater 

Pin 2?=Grid No. 1 of Unit No. 2 

PIn 3=Screen 


TO 
PIN 4=Cathode MODULATOR 
INDEX Boss PIN 5—Heater center tap 
PIN 6=Grid No. 1 of Unit No. 1 
: A PIN 7— Heater a 
AA=PLANE PARALLEL TO PLANE OF PuwAND Puz=Plate terminals of HEATER SUPPLY +440 V. 
ELECTRODES OF EACH UNIT i Units NE quail egies 


ULTRA-MODERN TRANSMITTING TRIODE 


“CHOICE OF THE COMMERCIALS” 


2000 WATTS INPUT 
(FORCED-AIR-COOLING) 


Features 


@ RCA’S MOST POWERFUL GLASS-TYPE TRIODE 


@ 2000 WATTS MAXIMUM INPUT ON C.W. 
1800 Watts Maximum on ’Phone 


@ DESIGNED FOR LONG DEPENDABLE SERVICE 


@ GIANT ZIRCONIUM-COATED ANODE 


Maximum dissipation, 450 Watts (with forced-air cooling) 


@ 100-WATT THORIATED-TUNGSTEN FILAMENT 


Filament end-shielding eliminates bulb bombardment. 


RCA-833-A is the famous high-power, air-cooled triode with 
a maximum plate dissipation of 450 watts (ICAS). It is 
designed for use as an r-f amplifier, class B modulator, and 
oscillator. RCA-833-A is similar in appearance to its well 
known predecessor, the 833, but utilizes a Zirconium-coated 
anode and includes many other processing refinements. In 
existing equipment using the former 833, RCA-833-A can 
be used to boost power substantially by improving forced- 
air-cooling. 

Small and compact, the 833-A will handle several kilo- 
watts of power in a tube less than 9 inches high and 4-5/8 
inches in diameter. For example, with forced air cooling 
it will take maximum input of 1800 watts (ICAS) in plate- 
modulated service and 2,000 watts input (ICAS) on ¢c.w.— 
at frequencies as high as 20 Mc. Under CCS ratings with 
natural cooling, the tube will take a maximum input of 
1250 watts at frequencies as high as 30 megacycles! 


RATINGS 
BICAMEN Ts VOLTAGE, (ACC. or D.C.) ceiacicietcs om oe «fe 10 Volts 
BTICAWEM NTC UIRRESNID |: siete sis\ie-c) cola in (dveveuce pele ttepe Die anes bee 10 Amperes 
PAOMIP SRT ATION | MPACTOR®: oiitarc.s\'e..0f iors ot dleneVeverensis} o/s a chs siete 35 
DIRECT INTERELECTRODE CAPACITANCES: 
Gintell BRiS Ses 4 bcd aoe Ae ICe ele OG cer em Semen GOG 6.3 Mgt 
Gira SH arin tae sie. tetas areceeisys «ole siaubitevs; scshalaicce, sists efera 12.3 Mgt 
Ete ATM Gaarbele wre Seceteeco Sta ela lal ss ietaisGopore ele bi auone 8.5 wpe 
VIACOM Ma EL BIG faveten ses ya have vet ev aliens ce ofstons-cla ie atoroene ete 854"+3/16” 
DHARONT UNM PAIEISDER, | Geeciese sceqoueid, oe joe) caslorsreteteye, oe at aialsreya 4-19/32” 
es UEC HIND MM PAU AB Sh oye ottotiots cheie ace Grantee widi.e er ancuSievereualeyo wheter ares RCA type UT-103 


MAXIMUM CCS and ICAS RATINGS with TYPICAL 
OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator—Class B 


Natural Forced-Air 
Cooling Cooling 
CCS CCS ICAS 
DACeEEATD VOLTAGE) aise sss 3000 max. 4000 maaz. 4000 max. Volts 
MAx.-Sic. D-C PLATE Cur.*.. 500 maz. 500 max. 500 max. Ma. 
MAx.Sic. PLATE INPUT* ..... 1125 max. 1600 max. 1800 maa. Watts 
PLATO DISSIPATION® ‘i... sa 300 max. 400 max. 450 max. Watts 


TYPICAL OPERATION: 
Unless otherwise specified, values are for 2 tubes 


ID-C; Plate Voltage .....:.. 3000 4000 4000 Volts 
DzeCaGrid= Voltage, Aho. as s0 —70 ~—100 -100 Volts 
Peak A-F Grid-to-Grid 

MOAR ES IE e frcttiavevernnvaleers 400 A80 510 Volts 
Zero-Sig. D-C Plate 

(Quay het ALO SER OTTO 100 100 100 Ma. 
Max.-Sig. D-C Plate 

Gurren: ncaa ceue Net ete 750 800 900 Ma. 
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TRANSMITTING TUBE DATA 


List Price oP 5 00 


833-A 


RCA-833-A is designed with post terminals that pro- 
vide a rugged structure and make bases unnecessary. The 
Zirconium-coated anode is supported direct from its post 
terminal at the top of the bulb. The 100-watt thoriated- 
tungsten filament of the 833-A has a tremendous reserve 
of emission. This filament is shielded by means of a special 
plate construction to conserve input power by eliminating 
bulb bombardment and stray electrons. 

Designed to meet the specification requirements of com- 
mercial high-power, high-frequency applications, RCA-833-A 
is built to last. 


Natural Forced-Air 
Cooling Cooling 
CCS CCS ICAS 
Load Resistance 
GRercstube) il ieccyacree ae 2375 3000 2750 Ohms 
Effective Load Resistance 
(Plates tow Plate) 4.2.14. 9500 12000 11000 Ohms 
Max.-Sig. Driving Power 
CA PPFOX?) Wadd eens he 20 29 38 Watts 
Max.-Sig. Power Output 
CApDrOxs) Pea ee 1650 24090 2700 Watts 


As Plate-Modulated R-F Power Amplifier—C’ass C Telephony 


Natural Forced-Air 
Cooling Cooling 
CCS CCS ICAS 
DAC VRLATHO VOLTAGE! (cece. os 2500 max. 3000 max. 4000 max. Volts 
DAC GRIDS VOLTAGE came case c- —500 max. -500 max. -500 max. Volts 
DaCe PEATE | CURRENT ierleen 400 man. 450 maz. 450 max. Ma. 
D=CaGRIDM CURRENT. Gee cn see 75 man. 100 maz. 100 maa. Ma. 
PIVAT He) PNP UTS tet srererseieters beer si> 835 maw. 1250 max. 1800 max. Watts 
PEATE DISSIPATION) Hanes as ns > 200 maa. 270 max. 350 maa. Watts 
TYPICAL OPERATION : 
D-C Plate Voltage’ ........ 2500 3000 4000 Volts 
D-C Grid Voltage 
From a fixed supply of.. —300 -—300 —325 Volts 
From a grid resistor of.. 4000 3600 3600 Ohms 
Peak R-F Grid Voltage .... 460 490 520 Volts 
DCs Plate, Currents .5 <-> 335 415 450 Ma. 
D-C Grid Cur. (Approx.).. 75 85 90 Ma. 
Driving Power (Approx.). 30 37 42 Watts 
Power Output (Approx.).. 635 1000 1500 Watts 


* Averaged over any audio-frequency cycle of sine-wave form. 


As R-F Power Amplifier—Class C Telegraphy 


Natural Forced-Air 
Cooling Cooling 
CCS CCS ICAS 
DiCPREATERVOUTAGE gs. ctcnuaene 3000 max. 4000 max. 4000 max. Volts 
D=GIGRID, VOLTAGE Brees ea cee —500 max. -500 maw. -500 max. Volts 
D-C PLATE CURRENT ......... 500 maz. 500 max. 500 max. Ma. 
D-aCaGRiny CURRENT, (sess ocr 75 max. 100 maz. 100 max. Ma. 


Stiits Sraka teas seers tee 1250 max. 1809 max. 2000 max. Watts 
400 max. 450 max. Watts 


PLATE INPUT 
PGATE DISSIPATION: Ben. .nice nies 300 maa. 


TRANSMITTING 


TUBE DATA 


TYPICAL OPERATION: 


D-C Plate Voltage ...:.... 3000 4000 4000 Volts 
D-C Grid Voltage 
From a fixed supply of.. —200 -200 -225 Volts 
From a grid resistor of .. 3500 2650 2400 Ohms 
From a cathode re- 

SUSLOT Of take SP ee 425 380 380 Ohms 
Peak R-F Grid Voltage ... 360 375 415 Volts 
D-C Plate Current ........ A15 450 500 Ma. 
D-C Grid Cur. (Approx.).. 55 75 95 Ma. 
Driving Power (Approx.).. 20 26 3D Watts 
Power Output (Approx.).. 1000 1440 1600 Watts 


PUSH-PULL CLASS C R-F AMPLIFIER—PLATE MODULATED 
Power Output 2000* Watts (CCS) 


RCA- 833-A 


Ci to Cs=0.005uf, mica 
Cs=1yyf /meter/section 
Co=0.005uf, 7500 volts 
C7=1.7uuf/meter/section 
Cs Co=—6.3 wuf (approx.) 
C1io=50uf, 250 volts 
Ri=1000 ohms, 50 watts 
Re=130 ohms, 200 watts 
Li Le=Tune to frequency ‘‘f’’ 
Ls=R-F choke, 1 ampere 
Li=See Note (1) 
Ti=—Filament transformer 
V=0-15v. A-C voltmeter 


NOTE (1) La is a 12-Ohm d-ce overload relay 
set to open the primary circuit of the high- 
voltage transformer when the d-c cathode 
current reaches 1.2 amperes. 


* These ratings apply when forced-air cooling 
is used at the rate of 80 cu. ft. per minute 
and when maximum bulb surface temper- 
ature between grid and plate does not ex- 
ceed 145°C. 


O 
TO MODULATED 


DeGeSUIRPLEY 


The output transformer of the 833-A in class B modulator 
service should be designed so that the resistance load pre- 
sented by the modulated class C amplifier is reflected as 
the correct plate-to-plate load in the class B a-f stage. For 
example, for the 3000-volt condition, a plate-to-plate load 
of 9500 ohms is required. If an output transformer efficiency 
of 90% is assumed, two 833-A’s operated under conditions 
shown for a 3000-volt plate supply, are capable of modulat- 
ing 100% an input of approximately 2970 watts to a class 
C r-f power amplifier. Since two 833-A’s will modulate 2970 
watts, a convenient class C amplifier would be one operat- 
ing at 6000 volts and 495 milliamperes. These conditions 
represent a resistance of approximately 12120 ohms. The 
ratio of the output transformer is then 12120~+9500, or 1 to 
1.18, set-up. Grid bias for class B modulator service should 
be obtained from a battery or other source of good regula- 
tion. It should not be obtained from a high-resistance supply 


Max. Permissible Percentage of Max. Rated Plate Voltage 
and Plate Input for High-Frequency Operation 


such as a grid resistor, nor from a rectifier, unless the latter 
has exceptionally good voltage regulation. 

When the 833-A is used in the final amplifier or a pre- 
ceding stage of a c-w transmitter designed for break-in oper- 
ation and oscillator keying, a small amount of fixed bias 
must be used to maintain the plate current at a safe value. 
With plate voltage of 4000 volts, a fixed bias of at least 
-90 volts should be used. 

The plate of the 833-A shows an orange-red color at the 
maximum plate-dissipation rating for each class of service. 


833-A End Connections 


RCA TYPE 
MI-7478 


PLATE 
B 


NATURAL FORCED-AIR 
COOLING COOLING 
FREQUENCY 30 50 15 20 75 Mc ) 
RCA TYPE 
CLASS Cf Plate-Mod. Telephony 100M ROO enc 100 65 Per Cent Il "| MI-7477 
\ Telegraphy 100 90 “iy 100 65 Per Cent FIL. FIL 


Tube Mounting Position 
VERTICAL—Up or down. 
HORIZONTAL—Plane of plate vertical. 
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A2 Al 


TWO M1-7478 
ONE MI-7477 


}are DESIGNATED AS 
RCA SOCKET ASSEMBLY UT-I03 


U-H-F TRANSMITTING TRIODE 


TANTALUM ANODE 
List Price $]2-0 


834 


RCA-834 is a transmitting triode designed particularly for use as an r-f amplifier and oscillator at the ultra-high 
frequencies. It has a maximum plate-dissipation rating of 50 watts (CCS) and can be used with maximum ratings 
at frequencies up to 100 Mc! It may be operated at reduced input up to 350 Mc! RCA-834 is conservatively rated 
at 125 watts input for class C telegraph service and 100 watts for plate-modulated service. 


The grid and plate of the 834 are supported from the top of the glass bulb by individual tungsten leads which 
are brought out of the tube through separate seals. This construction minimizes lead inductance, eliminates need 
for internal insulation, and provides low interelectrode capacitances. The tantalum plate and molybdenum grid in- 
sure gas-free oneration at extremely high temperatures and function to maintain a high vacuum during the life 
of _the tube. The 834 has a husky, 25-watt, thoriated-tungsten filament which insures a tremendous reserve of 
emission. 


125 WATTS INPUT 


Features 


@ 100 Mc AT MAXIMUM RATINGS 
350 Me at reduced input. 


@ TANTALUM PLATE AND MOLYBDENUM GRID 
Operates gas-free at extremely high temperatures. 


@ TUNGSTEN GRID AND 
PLATE LEADS 


@ HARD-GLASS BULB 


RATINGS 
PILAMBNT) VOLTAGH (A.C. OR -D.C.).... 0.0.0.6 cccss ‘ fE5 Volts 
SMTACVEE NUE CURRENT ie ope orste bie eset eres uve @ a0 6 ie ous dea wie e.e z 3.4 Amperes 
PARTE TOC ATION PUACTOR «oes scere.0/e),s0016 cis 0 seieve ernie shevele ee west 10.5 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid-Plate: fi eet ce eee esse ence cennccese 2.6 Mt 
euament Senne eee eee eee eee ee cece neces ae ee Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
Sooo em Eta To ONO OO OOoHG U6 OS boc F Mh igh-F = 
VIPACK HV EU Viewer CA EEG EXT bec: « (s'\laxcs. sPe/ eh aheiie ts a) e eso sues oceilere welche Gree) 6-7/8” por High-Breauency Operation 
RACKUNE NIGELLA MUESTER). Jove are cretel wake eles cvalsree ovece.cse ct s\e'etee, es 2-11/16” 
SOCKET) erereseuohe ses Standard 4-Contact, such as RCA type UR-542-A or 9919 EEUE Ney 
Telegraphy 
MAXIMUM CCS RATINGS and TYPICAL OPERATING CYASS. Cpe ge Telephony 
CONDITIONS 
As Class C R-F Power Amplifier C.W. Plate Modulation 
DD Caee MATE VOLTAGE. os. s-ciisc ss ols ose 1250 maz. 1000 maz. Volts Bottom View 
D=CeGRIDs. VOLTAGE. ..4.004 +++ +0 6 4 -400 maz. -400 max. Volts f 834 Socket C ti 
D-C@e PLATE CURRENT...002 0-0 s0ceses 100 maz. 100 max. Ma. M gene us Sommections 
D=Gm GRIDM CURRENT » .feec.cis se. 8 stere ars ate 20 max. 20 max. Ma. 
ICA EVMEUNGD WS Dis avi. %s: cece severe @ Gre, $18 8 ie e'sievs 125 maz. 100 max. Watts 
EA THD ISSIPIATION srs cve’s, sfeuelo.aya wei eee ace 50 max. 35 max. Watts 
TYPICAL OPERATION: é ae 
PeeuePlate Voltages s.2s.5. 55+ +s 1250 1000 Volts ee, Sher Maung Reson 
D-C Grid Voltage: VERTICAL—Base up or down 
From a fixed supply of.......... —225 -310 Volts HORIZONTAL—Not recommended 
or from a grid-resistor of...... 15000 18000 Ohms 
or from a cathode resistor of... 2150 3000 Ohms 
Peaka h-F Grid Voltage... 2.6... 350 435 Volts 
Da@eblate. (Current: oie t)s.4 «1205 6.005) 90 90 Ma. 
D-C Grid Current (Approx.)..... 15 ales) Ma. 
Driving Power (Approx.)....... 4.5 6.5 Watts 
Power Output (Approx.)........ 75 58 Watts 


HALF-WAVE HIGH-VACUUM RECTIFIER 


THE HIGH-VOLTAGE RECTIFIER WITH A HEATER CATHODE 


List Price Sq] 50 


RCA-836 is a half-wave, high-vacuum rectifier tube of the heater-cathode 


type for use in high-voltage rectifying devices where freedom from r-f 
disturbances in the output is an important factor. The excellent voltage 
characteristic of the 836 is due to the close spacing of the cathode and plate 
and to the use of double cathode construction. In single-phase circuits, full- 
wave rectification is accomplished by using two 836’s. 


RATINGS 
EUPIA MEV LOTITA GEISUM tohe le Risieievons vurgel eters eareieoe re. eiiel’a cieleioneee o's. ersucvarShocaens elas atele 225 Volts 
EMA EE me Gs UIRERES NY Dou Cheer ate iatic ferios ens ts vasclssirewiossuseicaraftetoce, ctleetauavateie, eo cusiletiauela ard, eile a o.00e 5.0 Amperes 
ab NK SMLIN VESTS Esa, OLT'S GE they crete orignov er cysiiarers as Aiciletebel(ele oyat eters) acavece(avaiiencvalaramtenelae 5000 max. Volts 
Rate STeA TERA RICE NUD wiatieteeitie a lever ue Gt ayes aaite: ecevePIe elec ove ava celievereite le guengie le overs 1.0 max. Ampere 
PAHANG EGE ETAT) MC USRREINGT On scotal c scits ccs shove caliet eras a Pens 0) oy 6 ie di bcos le ene abesiclleres ans 0.25 max. Ampere 
SOMONE a init etielers so, sities eteee ale Standard 4-contact such as RCA Type UR-542A or 9919 


* Heating time of heater is approximately 40 seconds. 


The a-c input voltage (RMS) for two 836’s, plate-to-plate in a full-wave, single-phase circuit 
must not exceed 3530 volts in order to limit the maximum peak inverse voltage to the rated 
value of 5000 volts. With a sine-wave input and the use of a suitable choke preceding any 
condenser in the filter circuit, the no-load d-c output voltage from the rectifier is 0.9 of the 
a-c input voltage per tube. On this basis, the maximum d-c output voltage is 1600 volts when 
the maximum a-e input voltage of 1765 volts is used. Under the above voltage and filter con- 
ditions, the regulation produced by the drop in the tube at full-load current will not be greater 
than 55 volts, approximately. 

The cathode of the 836 is connected within the tube to one side of the heater. The positive 
return lead to the filter and load circuit should be connected to the heater lead (Pin 4) to 
which the cathode is connected. When the heaters of two or more 836’s are operated in paral- 
lel, the corresponding cathode leads must be connected together; likewise, the corresponding 
heater leads. 
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AA=PLANE OF ELECTRODES 


Bottom View 
of 836 Socket Connections 


Bottom View 


of 837 Socket Connections 


SHIELD 


AA=PLANE OF ELECTRODES 


Bottom View 


of Socket Connections 


G : 
i AA=PLANE OF 
ELECTRODES 


TRANSMITTING TUBE DATA 


DELUXE TRANSMITTING PENTODE 
83 


Vilay 0Q/ FOR EXACTING APPLICATIONS 5°7.50 
32 WATTS INPUT | List Price 7: 


RCA-837 is a pentode transmitting tube of the 12.6-volt heater-cathode type for use as 
an r-f amplifier, frequency-multiplier, oscillator, and suppressor, grid or plate-modulated 
amplifier, particularly in aircraft, police, commercial, and broadcast equipment. RCA-837 
is conservatively rated at a maximum plate dissipation of 12 watts. It may be operated 
at maximum ratings at frequencies up to 20 Mc—at reduced ratings at frequencies up to 
60 Me. 

The suppressor of the 837 is connected to an individual base pin to permit suppres- 
sor modulation of the tube as well as to provide for the use of a separate suppressor sup- 
ply voltage for obtaining optimum power output from the tube. RCA-887 contains a spe- 
cial internal shield which also is connected to an individual base pin. Neutralization of 
the tube is unnecessary in adequately shielded circuits. 


The 837 is equipped with a Micanol base. PENTODE R-F AMPLIFIER 
pele OR FREQUENCY MULTIPLIER 


MAX. CCS RATINGS Amplifier Power Output 22 Watts (Approx.) 


HEATER VOLTAGE 


(ASC2 OR) DCS) Cen aieves 12.6 Volts 
HEATER CURRENT ........ x7, Ampere 
TRANSCONDUCTANCE, For nor 
plate cur. of 24 ma.... 3400 Micromhos  “outeut 
DIRECT INTERELECTRODE (F OR 2F) 
CAPACITANCES : 
Grid-Plate (With ex- 
ternal shielding) .... 0.20 max. wut 
GMOS Goons Chemo ON Doo 16 Mp 
Output Braco eee ere 10 Mh 
MAXIMUM HEIGHT ....... 5%” 
MAXIMUM DIAMETER ..... 2s 
Socket ..Medium /-contact (0.855” pin-circle dia.), +75 V. +235 V. 
such as the STK-9923 (APPROX.) 


As R-F Power Amplifier and Oscillator— 
Class C Telegraphy 


D-C PLATE VOLTAGE ..... 500 max. Volts 
D-C SUPPRESSOR VOLTAGE 
(Gridl INGSkS))) “setae ces 200 max. Volts 
D-C SCREEN VOLTAGE 
(GridlsNowe 2))0 9 ane ciste 200 max. Volts Ci=50 wuf midget R2—450 ohms, 5 watts 
D-C Grip VOLTAGE (Grid Ce Cs Cs Coe C7=0.005 uf, Rs=35000 ohms, 10 watts 
ING, SR oa aes ots ceed —200 max. Volts mica Li=R-F choke 
D-C PLATE CURRENT ..... 80 max. Ma. Cs=2 uwuf/meter, 1200 v. KF=% a. high-voltage 
D-C GriD CURRENT ...... 8 max. Ma. Ri=10000 ohms, 1 watt fuse 
PLATE INPUM Soe Ae ane 382 max. Watts NOTE: For frequency doubling, tune Cs Le to fre- 
SUPPRESSOR INPUT ....... 5 max. Watts quency “2f.’’ A 20000-ohm, 10-watt series screen re- 
SCOREEN@LUNE Ute gp ore nesta e tere 8 max. Watts sistor can be used in place of Rs, and No. 3 grid 
PEALE DISSIPATION. sist 12 max. Watts connected to cathode. 


Oe 


TRANSMITTING TRIODE 
838 


ZERO-BIAS CLASS B MODULATOR $11.00 
220 WATTS INPUT List Price II. 


RCA-838 is a high-mu, 3 electrode transmitting tube particularly well suited for use as a 
zero-bias class B modulator or a-f power amplifier. Maximum plate dissipation is 100 watts. 
The grid of the 838 is designed so that the amplification factor of the tube varies with the 
amplitude of the input signal. This feature facilitates the design of class B amplifier to 
give high output with low distortion. In class B audio service, two 838’s are capable of 
giving an output of 260 watts with less than 5% distortion! As an r-f power amplifier, the 
838 may be used at maximum ratings at frequencies as high as 30 Mc. 
RATINGS 


FILAMENT VOLTAGE’ TYPICAL OPERATION: 


(GAS COR. DS Ce) ae eas 10.0 Volts Unless otherwise specified, values are for 2 tubes 
FILAMENT CURRENT ......... 3.25 Amperes D-C Plate Voltage «72.5: .. 1250 Volts 
Direct INTERELECTRODE D=C Grid) Voltage s.c.ess. +) ae 0 Volts 

CAPACITANCES : Peak A-F Grid-to-Grid 

Grid=Plate™ Sujeds ances aioe 8 wt Voltage ee sis étaient 200 Volts 

Grid-Hilamentieneerieee ice 6.5 wt Zero-Sig. D-C Plate Current 148 Ma. 

Plate-Filament ............ 5 wt Max.-Sig. D-C Plate Current 320 Ma. 
MAXIMUM HEIGHT .......... Tip" Load Resistance (Per tube) 2250 Ohms 
MAXIMUM DIAMETER ........ 235,” Effective Load Res. (Plate- 

SOCKET. jen sec Standard Transmitting, such as RCA to=plate) OP sirrasiess ree een 9000 Ohms 
type UT-541-A Max-Sig. Driving Power 
MAXIMUM CCS RATINGS and TYPICAL Me a ae eM Wate 
.-Sig. Power Output 
OPERATING CONDITIONS (Approx.)# ..... steels ay iv 1260 Watts 
pit Penne Vorrace net ot MSGUh ns, Gots ® ——* Averaged over any audio-freqency eyele of sine 
Max.-SIGNAL D-C PLATE CurR.* 175 max. Ma. eae P F P 
MAX.-SIGNAL PLATE INPUT* .. 220 max. Watts #” Approximately (47 harmonic distortion. 
PLATE DISSIPATION* ........ : 100 max. Watts 


In special cases where it is desirable to keep the audio-frequency distortion of the class B a-f 
amplifier or modulator to a value lower than 4%, the use of a small amount of grid-bias voltage 
is advantageous. Typical operating conditions are approximately the same as those for zero-bias 
operation, with a plate supply voltage of 1250 volts. The exceptions are: grid-bias voltage, -15 
volts; peak a-f grid-to-grid voltage, 210 volts; and zero-signal d-c plate current, 50 milliamperes 
(2 tubes). 
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TRANSMITTING TUBE DATA 


TRANSMITTING TRIODE Q45 


CLASS A MODULATOR 


100 WATTS INPUT List Price 519: 


RCA-845 is a low-mu transmitting triode of the thoriated-tungsten filament type designed spe- 
cifically for use as a class A audio-frequency amplifier and modulator. It may also be used 
in class AB: audio service. Two 845’s in this application are capable of delivering approximate- 
ly 115 watts of power with very low distortion. 


Typical operating conditions for a single 845 in class A service are: D-c plate voltage, 
1250 volts; grid bias, -195 volts; d-c plate current, 80 ma; and undistorted power output, 30 
watts. Typical operating conditions for two 845’s in class AB: service are: D-c plate voltage, 
1250 volts; grid bias, -225 volts; zero-signal d-c plate current, 40 ma; maximum-signal d-c plate 
current, 240 ma; effective load resistance (plate-to-plate), 6600 ohms; and maximum-signal power 
output, 115 watts. 


The 845 is one of RCA’s three famous “50-watters”. It has maintained its reputation for 
long, reliable service through the years of radio communication. For real audio power with 
low distortion, RCA-845 is the answer. 


De 


TRANSMITTING TRIODE Q59 


THE ORIGINAL HIGH-FREQUENCY TUBE 


300 WATTS INPUT List Price 516: 


RCA-852 is a husky 3-electrode transmitting tube containing a 32.5-watt thoriated- 
tungsten filament of the spiral-wound type. Maximum plate dissipation is 100 watts. 
RCA-852 is designed for use as an r-f amplifier. In this service it will take 300 watts 
input up to 80 Mec and 150 watts input to 120 Mc. Each electrode of the tube is 
supported on a separate stem and each electrode lead is brought out of the bulb 
through a separate seal. This construction insures high insulation and unusually low 
interelectrode capacitances. 

Typical operating conditions for the 852 in class C plate-modulated service are: 
D-c plate voltage, 2000 volts; grid bias, -500 volts; d-c plate current, 67 ma; d-c grid 
current, 30 ma; approximate driving power, 23 watts; and approximate power output, 
75 watts. 

RCA-852 was the first triode of reasonable power designed for the high fre- 
quencies. Hundreds in daily service in commercial, government, and amateur sta- 
tions testify to the ability of these tubes to give top performance under all conditions. 


rg 


TRANSMITTING TETRODE Q6Q 


HIGH POWER WITHOUT NEUTRALIZATION 5 50 
List Price 32: 


300 WATTS INPUT 


RCA-860 is a screen-grid transmitting tube of the thoriated-tungsten filament type. 
Maximum plate dissipation is 100 watts. RCA-860 is similar in appearance to the 
famous 852 but contains a screen which makes neutralization of the tube unnecessary 


in adequately shielded circuits. The plate, 


screen, and control-grid leads are brought out PLATE-MODULATED TETRODE 
of the tube through separate seals. This de- R-F AMPLIFIER 
sign insures good insulation and low interelec- Bere Oaronts 1008 Waites CAppros)) 


trode capacitances. The 860 may be operated 
at maximum ratings at frequencies as high as 
30 Mc—at reduced ratings at frequencies as 
high as 120 Me. 


i perating conditions for class C c-w Ci=0.0005 uf, high- Rs=800 ohms, 
Sop operaving voltage 20 watts 


ReMato wet 

cay 

‘IH 
service are: D-c plate voltage, 3000 volts; d-c Ca Cs Cs Cs C1o=0.005 R,— 

S : J de Rs=100,000 ohms, 
screen voltage, 300 volts; d-c grid bias, -150 eee , 50 watts 
. * 6—See ae 

volts; d-c plate current, 85 ma; d-c grid cur- = C1=0.002 pf.5000 volts L1—=R-F choke 
rent, approximate, 15 ma; driving power, ap- Cs=0.6 wuf/meter Le Ls—Tune to fre- 


: ‘ 3 Co=25 yf, 200 volts quency “‘f” 
Pee ie ce Pee and power output, approx 0 Scacnhin Reon 60 ohms? 10 We Maaulation 
imate, watts. : 


watts transformer 
RCA-860 has a reputation backed by thor- 


Re—50 ohms, C.T., F=A. high-voltage 
wire-wound fuse 

oughly dependable performance on land and 2100 (wiry, 

sea. : 


F 


NOTE: Ce Le is series tuned to carrier fre- 
quency. Cs should have a 2500-volt rating. 


TRANSMITTING TUBE DATA 


HALF-WAVE MERCURY-VAPOR RECTIFIERS 


? Heavy-Duty Type 
a T List Price $9.00 


Peak Inverse Voltage, 7500 Volts, Maximum 


Peak Plate Current, 5 Amperes, Maximum 
Heavy-Duty Type, with Shielded filemon 
Peak Inverse Voltage, 10000 Volts, Maximum List 


Sa . 
8 12 A Peak Plate Current, 5 Amperes, Maximum Price 


FOR HIGHER VOLTAGES 


RCA-872 and RCA-872-A are high-voltage, half-wave, mercury-vapor recti- 
fiers designed to handle heavy loads. They will give long, trouble-free service. 
Commercial stations depend on RCA types 872 and 872-A. 


RATINGS 
RCA-872 RCA-872-A 

BIGA MENT. VOLTAGE? CASCa) 0 fam ctsieselateis Cs eieicreton eset le ete 5.0 5.0 Volts 
KILAMENT: (OURREN Tg) oc eer tvcis cle terg iets _s, otonesls oe eremarn enero ie ere 10 6.75** Amperes 
PEAK JNVERSE VOLTAGE: 

Cond= Mercury lentps OfeLOor tO 602 Ce nee niet 7500 max. — Volts 

Conde Mercurys Lemp Ole 20> -t0n60. Coreen -_— 10000 max. Volts 

Conds Mercury Lemp} #2 0catOn7 Om Omron etter — 5000 max. Volts 
PBAKW PLATE) MGURREN Tce stsiste Aah crn Sa cscs et cee otal eisiatar ene eee 5 max 5 max. Amperes 
AVERAGE: “PLATE GURRENW® «ats sua eim sisters als lai alu agoyelene rt iohomeral ha ane 1.25 max 1.25 max. Amperes 
TUBE OV OUTAGE MDROP® (AD DrOxs) eestor ene Cte ereretete eee 15 10 Volts 
SOGKEDG Laie teieonicictecs ee acts ieee Standard transmitting 4-contact, such as RCA type UT-541A 


# For supply frequency up to 150 cycles. * Averaged over 15 seconds 
** Filament transformer should be designed for 10 amperes per tube 


RECTIFIER CIRCUITS 


OO 
TO THREE-PHASE TO ONE PHASE OF 


TO THREE-PHASE 


TO ONE PHASE OF 


SINGLE-PHASE SUPPLY 


Fig. A 


TO THREE-PHASE 


0-Cc 
OUTPUT 
VOLTAGE 


Fay 


TO SINGLE-PHASE Suppvy/ 


FIG. B 


O-c 
OUTPUT 
VOLTAGE 


Eay 


O ONE PHASE OF THREE-PHASE SUPPLY 


aot Mia Ase Se Sot SUPPLY THREE-PHASE SUPPLY SUPPLY. z 
Fig. C Fig. D FIG. E 
SUMMARY OF CIRCUIT CONDITIONS* 
TRANSFORMER D-C OUTPUT |PEAK-INVERSE MAX. AVERAGE 
CIRCUIT SECONDARY VOLTAGE TO VOLTAGE LOAD CURRENT 
|VOLTAGE Eprms| FILTER Eav. Bays PERMITTED 
ZEON BS Single-Phase | (per tube) 0.318xEqny. 3.14xE ay, Max. Average Plate- 
of 872 and 872-A Socket Connections Full-Wave 0.353xEINv. or or 2x4Current Rating per 


(2 Tubes) 


or 1.11xEay. 


0.9xERms 


2.83xEems 


Single-Phase 
Full-Wave Bridge 
(4 Tubes) 


(total) 
0.706xEINy, 
or 1.11xE ay. 


0.636xEqny, 
or 


0.9xE RMS 


1.57xE ay, 
or 


1.41xErRms 


[Rectifier Tube 


(Max. Average Plate- 
2x {Current Rating per 
(Rectifier Tube 


Three-Phase 
Half-Wave 
(3 Tubes) 


(per leg) 
0.408x EInvy. 
or 0.855xEay. 


0.478xEruy 
or 5 
LAKE pare 


2.09xEay, 
or 
2.45xEpms 


(Max. Average Plate- 
3 x {Current Rating per 
Rectifier Tube 


Three-Phase 
Parallel Double Y 
(6 Tubes) 


(per leg) 
0.408xErny. 
or 0.855xBay. 


0.478xEqny. 
or 


Three-Phase 
Full-Wave 


(6 Tubes) 


Tube Mounting Position 


VERTICAL—Base down only. 
HORIZONTAL—Not recommended. 


circuit. 


(per leg) 
0.408xEqny, 
or 0.428xEay. 
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2.34xEpws 


2.09xE ay. 
or 

2.45xErus 

1.05xEay, 


or 
2.45xE RMS 


| 


(Max. Average Plate- 
6 x {Current Rating per 
(Rectifier Tube 


(Max. Average Plate- 
3 x {Current Rating per 
(Rectifier Tube 


* Table is based 9n sine-wave input and the use ot a suitable choke preceding any condenser in the filter 
It does not take into account the voltage drop in the power transformer, the rectifier tubes, nor 
the filter-choke windings under load conditions. 


ACORN TUBE DATA 


Meee te AG OR ON: TYPE §* 


Type List Prices Type List Prices Type List Prices 


954 VI-/7°_ $5.00 956 ....$5.00 958 ....$3.00 
955 “7-7/2! 3.00 957 .... 3.00 959 .... 5.00 


The RCA Acorn tubes are designed for use by experimenters and amateurs particularly at the ultra 
high frequencies. These remarkable short-wave tubes, assembled with the aid of a microscope, provide 
unusual r-f gain with remarkable efficiencies at wavelengths as low as 0.7 to 0.5 meter! Operation 
of the Acorn tubes at such short wavelengths is made possible by the use of an unconventional tube 
structure having extremely small size, close electrode spacing, and short terminal connections. Maxi- 
mum height of the pentode types is only 1%”; maximum height of the triode types is only 134”. 
RCA-954, 955, and 956 are the, 6.3-volt heater-cathode types. The 954 is a pentode. As an r-f ampli- 
fier, this tube is capable of gains of three or more in circuits of conventional design. It is capable of 
working at wavelengths as short as 0.7 meter. The 955 is a triode well suited for use as a detector 
or r-f amplifier in u-h-f receivers. It is also well suited as an oscillator in ‘‘fly-power’’ transmitters 
operating at frequencies unreachable with ordinary tubes. RCA-955 is capable of giving an output of 
% watt at 5 meters and with only moderate reduction in this value for wavelengths as low as 1 
meter. The 956 is a pentode of the remote cut-off type for use as a radio- and intermediate-frequency 
amplifier, or a mixer, in receivers operating at wavelengths as low as 0.7 meter. The 956 is capable 
of giving a gain of 4 or more when it is used as an r-f amplifier in circuits of conventional design. 
RCA-957, 958, and 959 are a new series of Acorn tubes having low-current filaments of the 
coated type. Their economy of filament and plate power and small sizes make them particularly use- 
ful in compact portable and other battery-operated equipment where minimum size and weight are 
important features. The filament of each of these three types can be operated without series resistance 
directly from a single flashlight dry cell. The 957 is a triode having a moderately high amplification 
factor. It may be used as a detector, amplifier, and: oscillator. The 958 is a triode especially designed 
for transmitting service as an oscillator and r-f amplifier. It may also be used as an audio power 
output tube. Useful audio output for headphone operation may be obtained with plate voltage down 
to 45 volts, or lower. The 959 is a sharp cut-off pentode intended for use as an r-f amplifier and 
detector. It may also be used as a resistance-coupled a-f amplifier having moderate gain. 
Tubes are Actual Size >——> 


* Registered trademark. 


954 @ 955 @ 956 957 @ 958 @ 959 
RATINGS and CHARACTERISTICS RATINGS and CHARACTERISTICS 
As an Amplifier—Class A As an Amplifier—Class A 
954 955 956 957 958 959 

HEATER VOLTAGE (A.C. or D.C.) 6.3 6.3 6.3 Volts FILAMENT VOLTAGE (D.C.) .... 1.25 125 125 Volts 
ELBATERAICURRENT. Gc.cjacas sicsis sss 0.15 0.15 0.15 Ampere FC AMENT CURRENT, ceieiesiacicie st 0.05 0.10 0.05 Ampere 
VAIS IGATE VOLTAGE c0 210.5% 4s « 250 250 250 Volts GATE VOMIA GEN (Vicia) ence ener te 135 135 135 Volts 
SMIPERESSORUMisciec «ie vice wieeeuacene 7 — 7 Volts SIURPRESS OR Pare act saree etre: — — * 
MAX: SCREEN VOLTAGE......... 100 — 100 Volts SCREEN VOLTAGE (Max.)....... — —_ 67.5 Volts 
(GRIDMEVIOUTAGH 2 tig v.cceisicuecoare ons oce.e —3 —7 -3 min. Volts GRID! YViOL TAGE} ieas. cake eects —5 —7.5 —3 Volts 
IPGATEGIO URREND fie orcisicisieiste ere 2 6.3 5.5 Ma. PLATE CURRENT pane craters cuetite a 72 3 Gi Ma, 
SCREEN CURRENT ............. 0.7 — 1.8 Ma. NCREEN (CURRENT Sojecieaiicienes sos = — 0.4 Ma, 
Piate RESIST. (Approx:.)...... * 11400 800000 Ohms PoATE RES: = (Ap prox.) genset) 124000 10000 800000 Ohms 
AMPLIFICATION FACTOR ........ § 25 1440 AMPLIFICATION FACTOR ........ 16 12 480 
TRANSCONDUCTANCE 3005200006 1400 2200 1800 Micromhos TRANSCONDUCTANGE  jo.c0-2¢c« 650 1200 600 Micromhos 
Direct INTERELECTRODE CAPACITANCES: DIRECT INTERELECTRODE CAPACITANCES : 

(SENG DID eS IS aie enero 0.007% 1.4 0.007% Mut Gridoplatem isos sats oes 1.8 2.6 0.0152 pt 

GEmIdeCatNode! Wives v6 svesaiece ite _- 1.0 — ppt Grid=Bilamentuet oes ccs 0.5 OM — mut 

Pilate-Cathode ty. o-cis.s snes tw oe — 0.6 — yin Plate=bilament were. sce clerecieter 122 Vel -- wt 

ENR brpira ro tate oiieciites) ores! siesta > varie’ sous ys 3 —_ 2.7 wut TVD Eee arccetenese ote occ ader crn) eave ese tere _ —_— 18 bt 

Cuitsoit hoes ea oS Oe oe 3 — 3.5 wpe OND tee ots ieee ras — — 3 put 
TERMINAL MOUNTING ........- RCA type STK-9925 TERMINAL MOUNTING ........- RCA type STK-9925 
+ Connected to cathode at terminal mounting. §$ Greater than 2000. * Connected to minus filament at mounting. 
* Greater than 1.5 megohms. ~ Maximum with shield baffle. + Maximum, with shield baffle. 


+ Maximum resistance in grid circuit should not exceed 0.5 meg. 


PUSH-PULL OSCILLATOR 


ULTRA-HIGH-FREQUENCY TUNED-PLATE DC he Ge Devend ou tecaueney 
HARTLEY OSCILLATOR TUNED-GRID TYPE ranwe desired 
Cj Cs=0.00005 uf 


Ci Cs Co=0.0001 pf TYPICAL R-F AMPLIFIER CIRCUIT 


Ri=20000 to 25000 ohms, 1% watt 


L3 
outeut Z=R-F choke 
Cc Li Ci, Le Ce, Ls Cs= Depend on 
Le 


frequency range desired 
Ca Cs Co=—0.0001 uf 
Ri=10000 to 12500 ohms, % watt 


OUTPUT == 


TYPE 954 


TO NEXT 
STAGE 


O 
Nee SBI = ZNO. 2 GRID “BIAS SUPBLY” SUPPLY. SUPPLY 
ca 
Be TERNAL *B.C.=Bare Copper LIS.L.=Single layer WAVE-LENGTH RANGE | “ETERS | METERS METER 
be 7” Note: The above data are necessarily ap- aUate see. ee 
LEAD TO : Mee alt proximate. For ultra-high frequencies, coils LysL> J WIRE Nol6,B.c* | Nel6 B.c¥| No30 B.c* 
Li and Lz may be tapped at suitable points va OUNCE AE i) 8, va, 
determined by test to reduce effect of tube 4 46 8 
loading on circuit impedances. Since elec- Ci» Ca (VARIABLE) 3 TO 25UuF |3TO25U)H | 3 TO 4 UF 
tronic plate loading is not serious in a c 100 TO 500 | 100 TO 500} 100 TO 500 
~~ _EXTERNAL pentode, the use of coil Le with tapped dade sama Lama 
SECURING plate connection may not be necessary to cae NeaS nt oe 
HEATER — RY --HEATER give satisfactory results. The condensers 2) ouTSIDE DIA. VA V4 VA 
should all be of high quality and be de- WINDING Saeoe ee o: Eae $-L.° 
ee BING signed for u-h-f operation. 
CATHODE Vii FY PARTITION 


TYPICAL SHIELD CONSTRUCTION 
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TRANSMITTING TUBE DATA 


Pe Re ANS 2S Bes ne 


40 WATTS INPUT 


RCA-1608 is a special transmitting triode of 
the coated-filament type having a maximum 
plate dissipation of 20 watts (CCS). It is par- 


ticularly useful as an r-f amplifier and class B 

modulator in equipment requiring quick off-on 
operation. Filament rating of the tube is 2.5 volts and 2.5 amp- 
eres. 

The 1608 is capable of giving relatively high power output at 
low plate voltage and may be operated at maximum ratings at 
frequencies as high as 45 Mec. Typical CCS operating conditions 
of the tube as an r-f amplifier in class C telegraph service are: 
D-c plate voltage, 425 volts; grid bias, —90 volts; d-c plate current, 
94 ma.; d-c grid current, approximate, 25ma.; driving power, ap- 
proximate, 1.6 watts; and power output, approximate, 27 watts. 

RCA-1608 has a “Micanol” base. 


ToRecAe Nose Mie Te Ca Ne eer 


CRYSTAL OSCILLATOR 
9 WATTS INPUT 


RCA-1610 is a filament type of pentode intended 
particularly for use as a crystal oscillator. Fila- 
ment rating of the tube is 2.5 volts and 1.75 
amperes. Maximum plate dissipation rating is 
6 watts. The 1610 may be operated at maximum 
ratings at frequencies as high as 20 Mc. 
Typical operating conditions as an r-f amplifier and oscillator 
in class C telegraph service are: D-c plate voltage, 400 volts; d-c 
screen voltage, 400 volts; grid bias, —50 volts; d-c plate current, 
22.5 ma.; d-c screen current, 7 ma.; d-c grid current, approximate, 
1.5 ma.; driving power, approximate, 0.1 watt; and power output, 
approximate, 5 watts. As a crystal oscillator, the 1610 should be 
operated with a grid-leak resistance of approximately 30,000 ohms 
(1-watt rating). 


PR Aa NS ios oleae ens aaa 


17.5 WATTS INPUT List Price 52.75 


RCA-1613 is a transmitting pentode of the metal 
type having a maximum plate dissipation of 10 


watts. The tube is specially tested for transmitter 

service to insure long, reliable operation. RCA-1613 

V1e/ 7 is designed with a heater cathode having a rating 

cf 6.3 volts and 0.7 ampere. Operation of the tube with maximum 

ratings is practical at frequencies as high as 45 Me.—at reduced rat- 

ings as high as 90 Me. Typical CCS operating conditions for class C 

telegraph service are: D-c plate voltage, 350 volts; d-c screen voltage, 

200 volts; grid bias, —35 volts; d-c plate current, 50 ma.; d-c screen 

current, 10 ma.; d-c grid current, approximate, 3.5 ma.; driving power, 
approximate, 0.22 watt; and power output, approximate, 9 watts, 


TRANSMITTING BEAM POWER 


35 WATTS INPUT List Price $3.50 


RCA-1614 is a transmitting beam power tube of the 
metal type capable of delivering an output of 21 
watts with a grid drive of only 0.1 watt! RCA-1614 
will take maximum ratings up to 80 Mc—reduced 
ratings to 120 Mc. The tube is designed with a 
heater cathode having a rating of 6.3 volts and 0.9 ampere. 
Typical operating conditions as r-f amplifier in class C telegraph 
service are: D-c plate voltage, 375 volts; d-c screen voltage, 250 volts; grid 
bias, —40 volts; d-c plate current, 80 ma.; d-c screen current, 10 ma.; 
d-c grid current, approximate, 2 ma.; driving power, approximate, 0.1 
watt; and power output, approximate, 21 watts. 
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TR ot bee 


List Price 54.00 


Bottom View 
of 1608 Socket Connections 


AA=PLANE OF ELECTRODES 


E N TO: 20iee 
List Price $2.00 


Bottom View 
of 1610 Socket Connections 


AA=PLANE OF ELECTRODES 


E NT O7a0RaE 


Bottom View 
of 1613 Socket Connections 


AMPLIFIER 


Bottom View 
of 1614 Socket Connections 


HALF-WAVE 


HIGH-VACUUM 


RCA-1616 is a high-vacuum, half-wave rectifier tube of the coated filament type. 
The tube is particularly useful in high-voltage devices where quick heating of 
the rectifier is essential and where plate and filament voltages are applied 
simultaneously under full load conditions. RCA-1616 also has application where 
freedom from r-f disturbances in the output is an important factor. 


RATINGS 
FILAMENT VOLTAGE (A.C.).......%..... Sayacersler es 2.5 Volts 
IGAMENT iCURRENT 450 cc estan ca ce Bone areve 5 Amperes 
IPHAKS ENVERSE) VOLTAGE. =... <0. Srojevsher? otrtoiys 5500 maz. Volts 
PEAKE ATEN OURREN Tse ecoraceite icc n Sen aint 0.8 max. Ampere 
PURGE MOC URRENT pata ayers csincceiets eid micas wie drnton 6 oaks 2.5 max. Amperes 
AVERAGHE PLATE (CURRENT scmin ic dese an Mee wetkine ns 0.13 max. Ampere 
MAXIMUM HEIGHT ...... Rated cat ierehorscabeferene ace Gtern sae 633” 
VEAKUM UM ee DTA METERS © ..c svete che eiaesereeediic eos ac 27,” 
SOCKET,.;c%< vies Standard 4-contact, such as RCA type UR-542-A or STK-9919 


In full-wave, single-phase rectifier circuits, the a-c input voltage (RMS) for two 1616’s, plate- 
to-plate, must not exceed 3900 volts in order to limit the maximum peak inverse plate voltage 
to the rated value of 5500 volts. With a sine-wave input and the use of a suitable choke pre- 
ceding any condenser in the filter circuit, the no-load. d-c output voltage is 0.9 of the a-c input 
voltage per tube. On this basis, the maximum d-c output voltage is 1750 volts when the maxi- 
mum a-c input voltage per tube is 1950 volts. Under the above voltage and filter conditions, the 
regulation produced by the drop in the tube at full-load current will not be greater than 90 volts, 


approximately. 
ed 


TRANSMITTING BEAM 


QUICK-HEATING TYPE 


RCA-1619 is a transmitting beam tube of the metal type utilizing a coated filament to provide 
fast heating. The high power sensitivity and the quick-heating feature of this tube make it espe- 
cially suited for use\as an a-f or r-f amplifier, frequency multiplier, or oscillator in equipment 
requiring quick off-on operation. Operation of the 1619 with maximum ratings is practical at 
frequencies as high as 45 Mc, and at reduced ratings at frequencies up to 90 Mc. 


RATINGS 
FILAMENT VOLTAGE ' 
Te GACE sor D.C.) 5... 2.5 Volts MAXIMUM CCS RATINGS 
FILAMENT CURRENT.. 2 Amperes As R-F Power Amplifier and Oscillator— 
TRANSCONDUCTANCE, Class C Telegraphy 
for plate current D-C PLATE VOLTAGE. . 400 max. Volts 
GEA DOM MA wc sietere io: - 4500 approx. Micromhos D-C ScREEN VOLTAGE 
Direct INTERELECTRODE CAPACITANCES : (Grid NoOw2) eee. 300 max. Volts 
Grid=Plate 7. ~~... «6 0.55 max. wpt D-C Grip VOLTAGE 
EIU payee ote ake Sense ce 10.5 wpk (Grid@Now 1) —125 max. Volts 
OU U GR isyecs ane exales 12.5 wpe D-C PLATE CURRENT. 75 max. Ma. 
MAXIMUM OVERALL D-C GRID CURRENT.. 5 max. Ma. 
ATEN GU its osc) es cre eee 3 45," PRATHE INP UTEre eer 30 max. Watts 
MAXIMUM DIAMETER. 154" SCREEN INPUT ...... 3.5 max. Watts 
Siysiaonty ei Standard Octal, such as PLATE DISSIPATION .. 15 maz. Watts 


RCA STK-9924 
$$ 


TRANSMITTING BEAM 


QUICK-HEATING TYPE 


RCA-1624 is a beam power transmitting tube having a maximum plate dissipation rating of 25 
watts. The 1624 is designed with a fast-heating coated filament. This feature, plus the high 
power sensitivity of the tube, makes it especially suited for use as an a-f or r-f amplifier, modu- 
lator, frequency multiplier, or vscillator in equipment where quick off-on operation is essential. 

RCA-1624 can be operated at maximum ratings in all classes of service at frequencies as high 
as 60 Mc—at reduced ratings as high as 100 Mc. Neutralization of the tube is unnecessary in 
adequately shielded circuits. In push-pull class AB2 audio service, two 1624’s will deliver an 
audio output of approximately 72 watts! 


TRANSMITTING TUBE DATA 


RATINGS 
FILAMENT VOLTAGE D-C Grip VOLTAGE 
CACC Sor DC.) ..3.. 2.5 Volts (Grid VNownl) sae. -—200 max. Volts 
FILAMENT CURRENT. . ve Amperes D-C PLATE CURRENT. 90 max. Ma. 
TRANSCONDUCTANCE, D-C Grip CURRENT... 5 max. Ma. 
for plate cur. of IPIGA'TE SUNIPU Taser. ote 54 max. Watts 
PS ORMYRC OE .¥sAoy ore cjcte ase. 4000 approx. Micromhos SCREEN INPUT ...... 3.5 max. Watts 
Direct INTERELECTRODE CAPACITANCES: PLATE DISSIPATION. . 25 max. Watts 
Grid-Plate (with TYPICAL OPERATION: 
external shield- D-C Plate Voltage. 400 600 Volts 
ITE eee estos 0.25 max. mut D-C Screen Voltage: 
Mpabaeeesae  <\coie ois 11 Ti From a fixed 
WUp Ube os iis +o cnste 7.5 wok Pepe of .... 300 300 Volts 
; 53," rom a series 
Pee ie Atppbett Re oe screen resistor 9500 30000 Ohms 
Sans Standard 5-contact, such D-C Grid Voltage. —55 -—60 Volts 
iP a “"as RCA type STK-9920 Peak R-F Grid 
Voltage on fonts cel 80 95 Volts 
MAXIMUM CCS RATING and ae eee pan 75 90 Ma. 
- creen Current 10.5 10 Ma. 
TYPICAL OPERATING Ao ears dean 
CONDITIONS ¢Approx.) "=... 5 5 Ma. 
As R-F Power Amplifier and Oscillator— Driving Power 
Class C Telegraphy (Approx. 27s 0.36 0.48 Watt 
D-C PLATE VOLTAGE. 600 maz. Volts Power Output 
D-C SCREEN VOLTAGE CApproxs)) juaas 19.5 35 Watts 


(Grid! No: -2:)....:.% 300 max. Volts 


Rebs Gele lity icEeR 


5.75 


List Price 


1616 


POWER AMPLIFIER 


30 WATTS 
INPUT 


$4.75 


List Price 


1619 


VT-(6 4 


POWER AMPLIFIER 


54 WATTS 
INPUT 


53-90 


List Price 


624 


VT-(65 


U-H-F TRANSMITTING TRIODE 


FULL POWER TO 500 Mc! S 00 
List Price 32 


@ TANTALUM ANODE; TANTALUM GRID 
Operates Gas-Free at Extremely High Temperatures 


@ 500 Mc AT MAXIMUM RATINGS 
675 Mc at Reduced Ratings 

@ DOUBLE-HELICAL, CENTER-TAPPED FILAMENT 
Minimizes Effect of Filament-Lead Inductance 

@ 


DOUBLE GRID AND PLATE LEADS 
Make Neutralization at UHF Easy 


50 WATTS INPUT 


RCA-1628 is designed specifically for use as an oscillator, r-f power amplifier, and fre- 
quency multiplier at the ultra high frequencies. It will take its full rated input of 50 
watts at frequencies up to 500 Mc—it will take 83% of its full ratings to 675 Me! 

Outstanding engineering features make the 1628 unexcelled in its class. It is 
designed with a tantalum anode and grid to insure gas-free operation at extremely 
high tube temperatures. Grid and plate are closely spaced to increase plate efficiency 
at the higher frequencies by decreasing electron transit time between filament and plate. 
Moreover, the tube contains a thoriated-tungsten, double-helical filament having a center- 
tap lead that is brought out of the bulb through a separate seal. By connecting the 
three filament leads in parallel through r-f by-pass condensers, RCA-1628 now makes it 
practical to minimize the effect of filament lead inductance at ultra-high frequencies. 
Double grid and plate leads, also brought out through separate seals, simplify neutral- 
ization in r-f amplifier service at the ultra highs by eliminating common impedance be- 
tween tank and neutralizing circuits within the tube. 

In properly designed circuits, RCA-1628 performs as smoothly at a few meters as 
it does at several hundred. 


PLATE UN PUD bn lain. piace meron 33 max. 50 max. Watts 
RATINGS BEATE (DISSIPATION Met cere te see eae 27 max. 40 max. Watts 

BILAMENT, VOLTAGE: (CA.Cs vor DiC)? ie cieie ais ereresete 3.5 Volts TYPICAL OPERATION: i: 

VAM PENT CURREIN Daw hieveyeatepercicnaaietets clenoketotayerarets) eels] ore 38.25 Amperes DEC hPlate! Voltage: pene 800 1000 Volts 

AMPEIFICATION © HACTOR 9a ihectccretteten ci eetalieleis svelere ales sr 23 D-C Grid Voltage: 

DIRECT INTERELECTRODE CAPACITANCES: ; A from a fixed supply of .......... -100 =65 Volts 
Grid-Plate Sle coiahoue, «Stan eaYin oe atee Lehane fens evelateteiebe st everece se Be or from a grid resistor of ........ 9000 4400 Ohms 
Grid-Filament eiatSuE STAM, oop SUR CTETEP ACTOS SUA er sh sie ts 2 spar or from a cathode resistor of ..... tera 1000 Ohms 
Plate Milamenty hic a cere nisceeieteen aterare el cieleieicis.cie nie seis 0.4 ee hie Peak R-F Grid Voltage ............ 160 123 Volts 

MEAX TMU DEL ETGET DS 4 ceteieet. tev tonel miss otct pete enetenehemaiste eheteass ae D-C Plates Cinrent nee 40 50 Ma. 

MAXIMUM (DEAMETER- <incusre wr oisisrera sietcte) ois sy sche siel sierels é 5:3 D-C Grid Current (Approx.) ....... 11 15 Ma. 

Driving Power (Approx.) .......... 1.6 wey Watts 
MAX. CCS RATINGS and TYPICAL OPERATING CONDITIONS Power Output (Approx.) .......... 22 35 Watts 
As R-F Power Amplifier—Class C 
Plate C.W. or Max. Permissible Percentage of Max. Rated Voltage and Plate Input 
Modulation Oscillator for High-Frequency Operation 


CEP EATEIY OL DAGE ee serie crsisieoucrcre 
CEGRID WViOLTAGE, Gael: = Seas olka 
ape TATE of COUIRREIN Date dtetegensislisicie:s as 
CU GRID IN CURREND aime atte. a os 


Sectional Drawing of a 
650-Mc Parallel-Plate Oscillator 


N 
' 
) 
\ 
: 


FILAMENT 
LEADS 


raters 800 maz. 1000 maz. Volts 


we. 200 maz. —200 max. Volts FREQUENCY 
eiuste 50 mac. 60 max. Ma. 
Bess 15 max. 15 max. Ma. Telegraphy 


CLASS c{ Plate-Modulation 100 es 


In operation of the 1628 at the higher frequencies, it is recommended 
that the grid- and plate-return circuits of the tube be by-passed for r-f 
to the center lead of the filament. The returns should be made to this 
common connection in order to avoid r-f interaction through common re- 
turn circuits. In some applications it may also be advisable to connect 
r-f chokes in these returns to form a filter network. All three filament 
leads should be connected in parallel through r-f by-pass condensers. ‘The 
center lead of this parallel connection should be by-passed to the center- 
tap of the filament transformer or to ground. It should not be returned 
to these points directly. 

A cutaway drawing and circuit for a 650-Mc oscillator employing two 
RCA-1628’s in push-pull are shown on this page. This oscillator makes 
use of two parallel plates, Ls and Ls, as main frequency-determining 
elements. Filaments of the tubes are maintained close to ground potential 
for r-f by means of the tuned filament lines, Li and Le. The sliding short- 
ing bars, Si and Se, can be used to control excitation to the grids of the 
tubes. The slots in Ls and La are primarily for mechanical alignment 
of the tubes, although they can also be used to make minor tuning nad- 
justments. The parallel plates, Ls and Ls are supported at their geo- 
metric centers, and d-c plate and grid connections are made to the plates 
at these points. This structural arrangement permits unusual symmetry 
of construction. 


Ci=0.001 uf mica 


AE Ty et ee 650-Mc PARALLEL PLATE OSCILLATOR _ 
per tubing, 6%” long, approx. Useful Power Output, 10 to 15 Watts (Approx.) 


Le=Pickup Loop; 1” high, 2” long, 


approx 


Ls=Plate Line; -inch sheet copper, 


4” by 
bulbs 

Li=Grid 
spaced 


Ls=8 turns of No. 12 copper wire 5%” 
diameter wound around Ri 
Ri=200 ohms, 2 watts 


Re= 2200 


S:1 Se=Shorting blocks 


Typical Operating Conditions of Os- 
cillator (values are given for both 
tubes) : 

Filament Voltage=3.5 volts 

Filament Current=6.5 amperes 


Plate Voltage—800 v. max. (for 650 Mc.) 
Plate Current=120 ma. max. 


Grid Cur 


R-F OUTPUT 


23", with cut-outs to fit tube 


Line; similar to Ls and 
approx. %” from it 


ohms, 2 watts 


rent=22 ma. (approx.) 


Penn ow TT TN OG 


FOR HIGH PEAK-VOLTAGE REQUIREMENTS 


620 WATTS INPUT 


Features 


@ HIGH INSULATION RESISTANCE BETWEEN ELECTRODES 
Enables tube to withstand high peak voltages. 

HIGH POWER WITH RELATIVELY LOW PLATE VOLTAGE 
LOWER AMPLIFICATION FACTOR (16.5) 


BIG, SPECIAL-PROCESSED GRAPHITE ANODE 

Assures high thermal radiation; gas free. 

SHIELDED, HEAVY-DUTY 45-WATT FILAMENT 
End-shields eliminate bulb-bombardment and stray electrons. 


30-Mc OPERATION AT FULL RATINGS 
100-Me Operation at reduced ratings. 


RCA-8000 is the new high-power transmitting triode with a 
low mu of 16.5 and a plate dissipation of 150 watts (ICAS). 
Special feature of the 8000 is its construction which provides 
high insulation resistance between electrodes. This enables 
the tube to withstand high peak voltages. RCA-8000 is par- 
ticularly suitable for use as an r-f amplifier and class B 
modulator. A single tube in class C telegraph service 
(ICAS) will take a plate input of 620 watts with a grid 
drive of only 9 watts. In class B modulator service, two 
8000’s will modulate 100% nearly 1% kilowatts of power! 

In self-rectifying oscillator circuits, such as are used in 
therapeutic applications, two 8000’s are capable of delivering 
a useful power output of 550 watts (85% circuit efficiency). 
In this application, as well as in general radio transmitter 
applications, the 8000 may be operated at maximum ratings 
at frequencies as high as 30 Me and with reduced plate 
voltage and input as high as 100 Mc. The tube has a large 
graphite anode, specially processed, to insure high thermal 
radiation and a minimum of gas. The plate and grid leads 
are brought out to rugged terminals at the top and side of 
the bulb respectively. 

Priced right, RCA-8000 offers economy not only in initial 
tube cost but also in substantial savings in final-stage tank 
condenser, high-voltage power supply, and the number of 
exciter stages required. 


RATINGS 

HIBAMEN TOV OLTAGH: (A.C. OR Ds Cr) o. ccs dew 10 Volts 
AARNE Nay CURRENT) SPs, asc: ccc os Scio dis e ulee no eects ne 4.5 Amperes 
PACVEETEMTO APION ST UACTOR: sca oN oc caieleScclsk avec Luce 16.5 
DirecT INTERELECTROVE CAPACITANCES: 

RCIA AUC ener Siar act aatare Stes leet s. Kiev’ cts 6s Mectace vie Ms 6.4 pt 

Mipet MII AIMNGTI Gr atees sails) Naseer ie cso bce buese votes otelee @teche 5.0 Vy ini 

aA MRINEM ty Wetisic.ctevaieistasmiire’< coke clacciticiee ahead 3.8 wt 
WAC MEATY T g 901 CG ae ne ene EES ee Ser ee 9-1/16” 
HERA EINERMECAT IU Gs, walt cs (ce\cie seccn be wise te ae Shee ae Rate 
DOCKED eee... ess Transmitting 4-contact, such as RCA type UT-541-A 


MAXIMUM CCS and ICAS RATINGS with TYPICAL 


OPERATING CONDITIONS 
As R-F Power Amplifier and Oscillator — Class C Telegraphy 


CCS ICAS 
D=CaPGATH ~ViOLTAGE, 2... oc .cccs ses essa 2000 maz. 2250 maa. Volts 
NCC HIDE OLDAGE Ware 'si.o cece elcle.e 6 ieee -500 maa. -500 max. Volts 
DECPP UATE. (CURRENT <c.6-5% 3 eeitea ec eee 250 max. 275 max. Ma. 
D-CAGRIDP CURRENT oo ccc «ars cieatcle vate 40 max. 40 max. Ma. 
PLANTS: LON 2 Oh 8s Bos eee aR ee See 500 max. 620 max. Watts 
PATE DISSIPATION® o)< cvclc or. clans owera-cile.« 125 maz. 150 max. Watts 
TYPICAL OPERATION: 
Dew inate VOGAL’, Veins cs 2 ssc sis oda ee 2000 2250 Volts 
D-C Grid Voltage: 
From a fixed supply of ...:....... 195 -210 Volts 
Krom @. grid resistor Of... «ie. 8100 8400 Ohms 
From a cathode resistor of ....... 710 700 Ohms 
PBAK R= GRID) VOLTAGE: df... «sts 6 0 370 400 Volts 
DECUPUTAT EA CURRENT! 15). & cctevers 5 <cdasetetecee 250 275 Ma. 
D-C GRID CURRENT (Approx.) ....... 24 25 Ma. 
DRIVING POWER (Approx.) ............ 8 9 Watts 
Pownr, Ourrur (Approx. 3.0.00 60+ < 375 475 Watts 
As Self-Rectifying Oscillator—Class C AEE 
A= Om ATIO VOLPAGE (CEES,)) « cteavcit ares oisidis ebelaie. 0:0 sio'e 2500 max. Volts 
T= CO MCR ED ba OUTAGE fa techie ios, Crea ie Sccaiaiensrayabehe alate otters eye, 6 —200 max. Volts 
PMA Kee GRID! ViOLTAGIS - 2 ct tied ostce obene he ccaleersienne 750 max. Volts 
B= Ce PUATEMOURREN'T oeaieeicrs iis a sca, «: sides 16 overene nai@ie viele: ¢ 160 max. Ma. 
PE OMGRIDMOURREN Tao oie» else stareyslersie elas tise slew 0c Ca 25 max. Ma. 
SUPA ERR L NGC ny cyecater ars Oe ca as i cn ars 0. s\o ehare SNe elaieie. @ ous Sooke 450 max. Watts 
SALES DISSIPATION Sartre tiie a6 icla Ais ascents ate ice 2 theres. 6 125 max. Watts 


TYPICAL OPERATION IN PUSH-PULL CIRCUIT AT 30 Mc: 
; Unless otherwise specified, values are for 2 tubes 


A=-Oublates Voltare (RMS) ch osssutssecleleis stoi 2500 Volts 
Grid IRESIStOT ae © cots teres wha cai eis rons: Sarees onec..wlete 3500 Ohms 
DEO Placep Cie vent, mea arceatercnierssiceehe tes shel bcole Sees 320 Ma. 
DECaGrar Current, CADDTOX..) mass sti clereise arelare ee nce 20 Ma. 
Bower Output .CADPLOKA) oly sie seis ete cesale cloves 6 os 650 Watts 
Power Output from Tank Circuit 

(When circuit efficiency is 85%)...........+% : 550 Watts 


TRANSMITTING TUBE DATA 


Lower driving power requirements. 475 watts output with 9 watts of grid drive. 


TRIOODE 
$19.50 


List Price 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input 
for High-Frequency Operation 


FREQUENCY 


{Telegraphy 
ESS | Plate-Mod. Telephony Fer Cent 


R-F POWER AMPLIFIER USING RCA-8000 
Power Output 475 Watts, ICAS 


RCA- 8000 


O O # 
-B +2250 V>(MAX.) Eb 
275 MA.(.MAX.) I, * 


Ci=0.0005 uf, mica, 1500 v. Ri=8400 ohms, 20 watts 

Cz to Ce=—0.002 uf, mica Re=50 ohms, c.t., wire-wound 
Cz=0.002 wf, mica, 2500 v. Li=Select for band desired 
Cs=0.002 uf, mica, 5000 v. RFC=R-f choke 

Co=—4.8uuf (approx.), 7500 v. X=Insert keying relay here 


C1io=0.75 wutf/meter/section} 


7 Approximate capacitance in actual use at resonance. 

# For ICAS plate-modulated telephony service, reduce Ep to 1800 V-5 Ip to 
250 ma., and decrease Ice to 20 ma. The power output is approximately 
335 watts. 


Bottom View of Socket Connections 


Tube Mounting Position 
VERTICAL—Base Down 


HORIZONTAL—Plane of _ electrodes 
vertical 


AA=PLANE OF ELECTRODES 
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TRANSMITTING TUBE DATA 


TRANSMITTING BEAM POWER AMPLIFIER 


HIGH BEAM POWER FOR THE HIGHER FREQUENCIES 


8001 


RCA-8001 is a multi-electrode transmitting tube with a maximum plate dissipation 
rating of 75 watts. The tube contains a suppressor and has beam power features. 
RCA-8001 fills the need by engineers, experimenters, and amateurs for a beam tube 
that will deliver reasonably high power at the higher radio frequencies. For ex- 
ample, one 8001 will take a maximum plate input of 300 watts at frequencies as 
high as 75-Me, with only 1.4 watts of driving power—and without neutralization. 
The tube is particularly well suited as an r-f amplifier, frequency multiplier, and 
suppressor-, grid-, or plate-modulated amplifier. It may also be used asa class Al 
a-f power amplifier or modulator and in this service it is capable of delivering ap- 
proximately 34 watts of audio power with very low distortion. 


Features 
75-MC OPERATION AT FULL RATINGS 
150-Me Operation at Reduced Ratings 


HIGH POWER WITH MINIMUM DRIVER EQUIPMENT 
230 Watts Output—l1% Watts Drive 


HARD-GLASS BULB 


ENCLOSED TANTALUM ANODE 
Increases Power Output at High Frequencies 


GLASS DISH-TYPE STEM 
Provides Extremely Short Leads; Minimizes Internal Lead Inductance 


Other features of the 8001 are its dish-type stem which makes possible the use of unusually short internal leads, its 
hard-glass bulb to withstand extremely high temperatures, its enclosed tantalum anode to insure permanent gas-free oper- 
ation and to eliminate loss of power from electron bombardment of the bulb, a giant 7-pin base having ceramic insulation 
and wide pin spacing, and a 387.5-watt thoriated-tungsten filament. 


RATINGS D-C Screen Voltage* 


from a fixed supply of ....... 400 400 Volts 
PIDAMENT VOLTAGE (AZO .)5 Gverciers ie eto = etslete ellelers a 5.0 Volts or from a series resistor of ... 100000 125000 Ohms 
EACAMEN TH CURRENT mseeiistteel aii veldiatclet-teeiteke seen 7.5 Amperes D-C Grid Voltage** 
TRANSCONDUCTANCE, for plate current of 75 Ma. 2800 Micromhos from a fixed supply of ....... =180 —130 Volts 
DIRECT INTERELECTRODE CAPACITANCES : or from a grid resistor of .... 16000 16000 Ohms 
Grid-Plate (With external shielding) ........ 0.1 max. wut or from combination of grid res. 
DIP Ute wares seveteteroralebere eavore mreeewerthe vate foueriete tole: ailaue efcvel ayees 11 ppt OF Se oe Te ee ee 10000 10000 Ohms 
Output al ersi eva, ser atohaters) aXe symanl eXels oh over eve)eiisr(clel civic cleterelene 5.5 Mt and cathode resistor of eS 300 300 Ohms 
MAXIMUM. HI RIGH'TS Mfeinoe cc teicieracicrins out ctehoroc teres 6%" Peak) R-F Grid Voltage. mcrae 235 235 Volts 
MAXIMUM (DIAMETERS Giesvste cia aeleciskeis Siva ete mare cherate 244” De@" Plate ‘Current? soon nee 135 135 Ma. 
SOCKET res Skene 7-contact transmitting, such as the RCA Type UT-104 D-C ‘Sereen) Currenth eee jul 11 Ma. 
D-C Grid Current (Approx.) .... 8 ; 8 Ma. 
: Driving Power (Approx.) ....... les ae Watts 
MAXIMUM CCS and ICAS RATINGS with Power Output (Approx.) ....... 143 178 Watts 
TYPICAL OPERATING CONDITIONS ‘ : 
3 As R-F Power Amplifier and Oscillator—Class C Telegraphy 
As Plate-Modulated R-F Power Amplifier—Class C Telephony 
i 7 : . . | D=Ce PEATE” VOLTAGE Wires’: eulcrebea ticle etetatre otaterores 2000 max. Volts 
Carrier conditions per tube for use with a max. modulation factor of 1.0 D-C ScREEN VoLTAGE (Grid No. 2) ............ BOON 
DAC PE LATHES VOLTAGE Be omtsac ics oeitks aioe rleoeiersaars 1800 max. Volts D=CeGRID) VOLTAGES (Gridu@Nogel) mero eneene —500 max. Volts 
D-C SCREEN VOLTAGE (Grid No. 2) ..........-.. 400 max. Volts D-C. PLATE ACURRENT, Apceecrieon cohaone coer 150 max. Ma. 
D2CIGRID VOLTAGE, (Grid| Now 1)ie ca se eater —500 max. Volts D-CUGRIDE CURRENT) } ase pncn neh ee eens 25 max. Ma. 
D=C PEATE. CURRENT acne retascnicnts caries eiabeote ieee 135 max. Ma. PLATE, ENP U Ting spcitena saree ion reine onl atoteric ee hee eet 300 max. Watts 
DECLGRID). “CURRENT! (sak epee cere cielo abies Sie Sek 25 max. Ma. SGREEN PIN PUM “lick ctareercveeuc sae Be aero ess te eres 25 max. Watts 
PEAS MUN PUT post tase Ye ie ve seetometerctey aicuehoxe ouch ototo ole relararcdetenecees 240 max. Watts PLATE “DISSIPATION, (yet). cose eee ee 75 max. Watts 
SCREEN: TUN PUM ish csavale.. i caperntetelexsioue# deteneicrers touarveteusustters 16 max. Watts TYPICAL OPERATION: 
PLATE SDISSIPA DION) sors ouitttereneaie eo oie cue-sio se, os svaleienerners 65 max. Watts D-CrPlates Woltavemne ae ene 1500 2000 Volts 
TYPICAL OPERATION: D-C Suppressor Voltage 
D-©xPlate Woltaze: wo aes de cee e 1500 1800 Volts (GridNos 3) eee ts eee ee 60 60 Volts 
D-C Suppressor Voltage D-C Screen Voltage ; 
(Grid VINOs.3) 0 Ae tae cee ee 60 60 Volts From a fixed supply of ........ 500 500 Volts 
From a series resistor of# ..... 9000 13600 Ohms 
F D-C Grid Voltage** 
Bottom View P SA GS: f from a fixed supply of ......... —200 —200 Volts 
of Socket Connections or from a cathode resistor of.. 1200 1200 Ohms 
or from a grid resistor of .... 383000 33000 Ohms 
Peaks R=b Grid Violtavela. ssn 255 255 Volts 
D=C = Plates Current. es tom s.cee ee 150 150 Ma. 
D-€ Sereen 7 Current) Gave ccc sees lal iby Ma. 
D-C Grid Current (Approx.) ..... 6 6 Ma. 
Driving Power (Approx.) ....... 1.4 1.4 Watts 
Power Output (Approx.) ........ 170 230 Watts 


* Screen voltage should preferably be obtained from a fixed supply. 


** Total effective grid-circuit resistance should not exceed 50000 ohms. 
tt Series screen resistor should not be used except where the 8001 is 
employed as a buffer amplifier and is not keyed. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input for High-Frequency Operation 


FREQUENCY Me 


Tube Mounting Position 
VERTICAL--Base up or down 
HORIZONTAL—Not recommended 


Telegraphy 


CLASS C { Plate-Mod. Telephony 100 75 


Per Cent 
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TRANSMITTING TUBE DATA 


TRANSMITTING TRIODE 


FOR HIGH PEAK VOLTAGE REQUIREMENTS 


330 WATTS INPUT List Price 5]2- 
Features 
@ WITHSTANDS HIGHER PEAK VOLT- @ EXCELLENT AS SELF-RECTI- 
AGES THAN ORDINARY 100-WATTERS FIED OSCILLATOR SUCH AS 
@ HIGH POWER OUTPUT WITH LOW Se ae EU TIOEAL 
PLATE VOLTAGE. 250 WATTS OUTPUT PLICATIONS 
AT A PLATE VOLTAGE OF ONLY 1350 @ 30-Mc OPERATION AT FULL 
VOLTS RATINGS 


RCA-8003 is a new transmitting triode with a maximum plate-dis- 8 0 03 
sipation rating of 100 watts and a low mu of 12. RCA-8003 is suit- 

able for use as an r-f power amplifier, class B modulator, and oscil- 

lator. In class C telegraph service, it will deliver a power output of 

250 watts. In self-rectifying oscillator circuits such as are used in 

therapeutic applications, two 8003's are capable of delivering a useful 

power output of 375 watts when the circuit efficiency is 75%. The 

tube may be operated at maximum ratings at frequencies as high as 

30 Mc—at reduced ratings to 50 Me. RCA-8003 is designed with the 

standard 32.5 watt thoriated-tungsten filament. 


For a thoroughly dependable triode either in standard trans- 
mitter installations or in the special application field, the 8003 is a 
logical choice. It is as rugged as they come. 


RATINGS As Self-Rectifying Oscillator 
A Co EIVA TE VOLTA G Eien (CEU'S) eae mptnes syet ve sn eeeretatete:s 1500 max. Volts 
PIGAMENT VOLTAGE CA:C. OR DC.) .....0.0s000 0080 10.0 Volts D-CE GRIDS V OLDAGH Wt. Maree faye cores etn —200 max. Volts 
LE AUNT EINEM WIR REO T 1 fare ose) aiace tale oiieiausioyeires 6. ae ois we a whe 3.25 Amperes Rua R=F) GRIDA VOLTAGE. strictest, one ae ae e 550 max. Volts 
MEMEO ARTONG (R/AGTOR: “ic opevsys. 00s rd Oe Stare se ones ote es we 12 D-Cy PLATES CURRENT Uae aton cle cane Oceano eal ae 200 max. Ma. 
DirRECT INTERELECTRODE CAPACITANCES : DECUGRIDE CURRENT) feac.s cig ase meee oo rene 30 max. Ma. 
Cri BAIPIBVO "Gelb BAO EFCC GCC EERO eee ne See shlorye but BREATHE UN PUT Aitey.ctaiotus dete ts ctae te oh nelonke EE omen wes 330 max. Watts 
GHiGLIMlEnTGNs oS bases cooseecO Use Guano Saoeee 5.8 Md EATER DISSIPATIONSME. Ee shoe enact eee 100 maz. Watts 
ee aement GOCE CHO UII PAGE ORL On cee I IONE 3.4 oe bt TYPICAL OPERATION in push-pull circuit at 25 Me: 
MAXIMUM HEIGHT 2, Unless otherwise specified, values are for 2 tubes 
PASO MED TAMINDER, © | 5 cwieyotie cc + ones, 0co10)'0 0-5 670i 4.6 e)e e008 x 2 i" a A-C Plate Volt (RMS) 1500 Volts 
PELs eit -contact, he R t T-541- - ate Voltage A Seon te Soe eae i 
OC REE Be i ie 2 contac! suchas the RC ai GridteResistorns seninmeingsee cone Or toe eee etee 2000 Ohms 
D-CsPlate Current se sey eh eros aa eee mee 400 ee 
As r-f Po Amplifier — Cl C Service D-CEGrids Current (A pproxa)s myaneace cae cine dele 35 a. 
ae ay tgs Be . PowernOutpucu@Approxs) eae ek a ocecinm ieee. 500 Watts 
Plate Circuit Power Output (when circuit efficiency is 75%) 875 Watts 
Modulation C. W. A typical single-ended r-f amplifier circuit using the 8003 is shown on 
D-CPREADERVOLTAGE 64.5 clisyc css ss6 oe 1100 maa. 1350 maz. Volts this page. Keying is shown in the filament-to-ground return lead. If it 
Dy OGRIDEOVEOL TAGE eye) cise ts: slo.sy a eysie yevowal' —400 max. —400 max. Volts is desired to key the oscillator for break-in operation, a fixed bias of 
DPCRPEATHAICURRENT: | 5:26:56. 5 ose vs 200 maz. 250 max. Ma. approximately —100 volts should be used in conjunction with a grid leak 
D-CUGHIDE CURRENT. 2,5j./0sef-1s,0:0: 0\el)0 + « 50 max. 50 max. Ma. Ri of about 2300 ohms (20 watts). This amount of fixed bias will 
LPT AGS) IOSD RRO” OS roeenG COREE OD OIC ae ere 220 max. 330 max. Watts protect the tube against removal of grid excitation when the key in the 
PUCALMPDISSIPATION -5\.r.<cvele cle +s eieisie exe se 67 max. 100 max. Watts oscillator or buffer is open. This amplifier may also be plate modulated 
TYPICAL OPERATION: by reducing the d-c plate voltage to 1100 volts and the d-c plate current 
ACmrAALe mV OLLALE “F).,5 a4 elacelere Memiecie « 1100 1350 Volts to 200 ma. 
D-C Grid Voltage 
ae a ae Spl, 4 MOH AS Been Bice poe. Max. Permissible Percentage of Max. Rated Plate Voltage and Plate 
rom a grid resistor Of ......... pia : 
From a cathode resistor of ....... —- eet oe Dapate er High: Kxequency: (Overation 
Peak gh-B Grid® Voltage)... ./.... 430 olts FREQUENCY Me 
D-C Plate Current .............00.. 200 245 Ma. Q i f 
D-C Grid Current (Approx.) ...... 40 a. Telegraphy 100 83 Per Cent 
Driving Power (Approx.) .......... 15 11 Watts CLASS C { Plate-mod. Telephony | 
Rower- Output, GApprox.) \. s06..<00 167 250 Watts 


R-F POWER AMPLIFIER USING RCA-8003 — Power Output 250 Watts (Class C Telegraphy) 


Bottom View 
of Socket Connections 


Ci=0.0005 wf mica, 1500 v. 
R-F C2 to Co=0.002 wf mica 
© obteur C7=0.002 uf mica, 5000 v. 
Cs=0.002 wf mica, 5000 v. 
C1io=1 pwuf/meter/section; 
Co=12 wut (approx.) t+, 7500 v. 
IBOV. Ri=5000 ohms, 20 watts 
R2e=50 ohms, c.t., wire-wound 
Li=Select for band desired 
RFC=R-f choke 
Ca : 0-500 X—=Insert keying relay here 


G 
Was AA=PLANE OF 
io ELECTRODES 


yj Approximate capacitance in actual 


Tube Mounting Position 
use at resonance 


b VERTICAL—Base down. 
“43; +1350V.(MAX.) EE HORIZONTAL—Plane of 
250 MA.(MAX.) Ip, electrodes vertical. 
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300 WATTS INPUT 


—- 8005 


“MINIATURE 
POWER 
HOUSE” 


RCA-8005 is the new small-size, high-power transmitting 
tube of the high-perveance type—most powerful of the small 
triodes. It has a maximum plate dissipation of 85 watts 
(ICAS) and a low mu of 20. RCA-8005 is designed for use 
as a radio-frequency amplifier and class B modulator. A 
single tube in class C telegraph service will handle 300 watts 
input (ICAS)—deliver about 220 watts of power—with less 
than 8 watts of grid drive. In plate-modulated service, will 
take 240 watts (ICAS) with only 9 watts of grid drive. In 
self-rectifying oscillator circuits, such as are used in thera- 
peutic applications, two 8005’s are capable of delivering an 
output of 250 watts when the circuit efficiency is 75%! In 
this application, as well as in general radio transmitter ap- 
plications, the 8005 may be operated at maximum ratings 
at frequencies as high as 60 Me and with reduced ratings up 
to 100 Me. 

The remarkable power handling ability of the 8005 is 
a result of a number of outstanding features not usually 


TRANSMITTING TUBE DATA 


TRANSMITTING TRIODE DELUXE 


HARD-GLASS BULB; ZIRCONIUM-COATED ANODE 


List Price 


$7.00 


Features 


@ MOST POWERFUL OF THE SMALL TRIODES 


1” 


Handles 300 watts input in a tube only 613” high and 27%” in diameter. 


@ LOW AMPLIFICATION FACTOR (20) 


Low grid-drive requirements. 


@ 60-Mc OPERATION AT FULL RATINGS 


100-Mc operation at reduced ratings. 


@ EXCEPTIONAL DESIGN FEATURES 


Zirconium-coated anode, 32.5 watt thoriated-tungsten filament, ceramic 
insulated plate cap, metal-shell base with ceramic insert. 


found together in a single tube of this size. First, the tube 
is designed with a hard-glass bulb which is capable of with- 
standing high temperatures without cracking or collapsing. 
Second, it contains the famous RCA Zirconium-coated anode 
having high heat-dissipating qualities and effective getter 
action that functions to keep the tube hard during its entire 
life! Third, it is constructed with a ceramic plate cap in- 
sulator to minimize corona discharge. Fourth, the metal- 
shell base of the tube employs ceramic insulation to withstand 
high temperatures, extreme climatic conditions, and to afford 
adequate grid-circuit insulation at the higher frequencies. 
Fifth, the tube contains an extra heavy-duty, 32.5-watt, 
thoriated-filament having enormous reserve of emission. 

RCA-8005 is designed and built for RELIABILITY. It 
will deliver the goods under the most severe conditions of 
operation—in all classes of service. RCA-8005 handles more 
power than any other tube of its size and class. 


TENTATIVE RATINGS 


FILAMENT VOLTAGE (A.C. or D.C.)........-..0%. 10.0 Volts 

Die agree LOGS. pogo neandddoponne coo boone 0 3.25 Amperes 

AMPLIFICATION FACTOR ......2.+...5-0- CRIA TC 20 

DIRECT INTERELECTRODE CAPACITANCES (Approx.) : 
Girid= Pate te cterecteiiersretertic cere lo .eoilsiro) s) cus) viele le.sfelste el 5.0 wut 
Gridabalarnient sc rvertotonet eke ters etal sfobeto) =) <geretsy sue eel slevols) a 6.4 wt 
PlatesWilament) coe herss cites eieiele 6 6 © ts sloievelietenele 120) Mut 

WO ogee lsloelEny: Soe san pqu oe opbOL OOM UU UoURne 4d Gia 

UA SIMU IO TAME TSR mera ttelsterietelois/eV cle relsvesevevouehalevers Pht 

SOCK ED. Jct soeseeiee Standard 4-contact, such as RCA type UR-542-A 


MAXIMUM CCS and ICAS RATINGS with 
TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator—Class B 


CCS ICAS 
IDC) FPGA TE, VOLTAGE ae a castereiaiielevcteei6 a's 1250 maz. 1500 max. Volts 
Max.-SIGNAL D-C PLATE CURRENT*... 200 maa. 200 max. Ma. 
MAxX.-SIGNAL PLATE INPUT*.......... 225 max. 250 max. Watts 
PEATE DISSIEATTLON tluoisisnleierestelelcvelsielee 75 mac. 85 max. Watts 


TYPICAL OPERATION : 
Unless otherwise specified, values are for two tubes 


CCS ICAS 

D=C Platei wV Oltacen sree sieterstoroisrss eye 1250 1500 Volts 
DEC Gridvioltacementriierectrtelr trek: —55 -70 Volts 
Peak A-F Grid to Grid Voltage.... 290 310 Volts 
Zero-Signal D-C Plate Current.... 40 40 Ma. 
Max.-Signal D-C Plate Current.... 320 310 Ma. 
Load Resistance (per tube)....... 2000 2500 Ohms 
Effective Load Resistance 

(‘Plate-to-Plate)itwe. .ccmicsieiesrteiete 8000 10000 Ohms 
Max.-Signal Driving Power 

GAD DrOxs) Peer ciniy iecorersheretee tenors 4 4 Watts 
Max.-Signal Power Output 

CAP DOR.) Merce iccruohe eetevorhe is sretenecsts 250 300 Watts 


As Plate-Modulated R-F Power Amplifier—Class C Telephony 
Carrier conditions per tube for use with a max. modulation factor of 1.0 


CCS ICAS 
D-CRBEATE: VOLTAGD heard eistets creltersierencie 1000 max. 1250 max. Volts 
D-CAGRIDS VOLDAGE eesisbsneraeetnis aka areneheretansts —200 max. —200 max. Volts 
DsC UPLATE COURRENT tcccitereteis ic ieverctele cone 160 maz. 200 max. Ma. 
D-CuGRink © URRDNe ee letdeielicislactaleteist tere 45 mac. 45 max. Ma. 
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TRANSMITTING TUBE DATA 


CCS ICAS CCS ICAS 
ERISAT TMU E: Gets. ss a ete tene ve eiecerele aves sie,e"ere 160 maz. 240 max. Watts From a grid resistor of .......... 3800 4000 Ohms 
ATM ISSEPA TION! gierei'o'e sisiols +0 a evshel.aiels 50 max. 75 max. Watts From a cathode resistor of ...... 520 560 Ohms 
TYPICAL OPERATION: Peak R-F Grid Voltage........... 240 255 Volts 
MeGmreiate mVOltATes Scere sie cscs.sy0 1000 1250 Volts D=CyPlate Current eepacc ree 190 200 Ma. 
D-C Grid Voltage: D-C Grid Current (Approx.)...... 30 32 Ma. 
From a fixed supply of .......... —195 -195 Volts Driving Power (Approx.) ........ 6.5 Hes Watts 
Brom GOT TES8tStOr Of os ensa. os 7000 7000 Ohms PowerlOutpute (Approx. oes 170 220 Watts 
Peak R-F Grid Voltage........... 350 350 Volts Ps i 
DA@uPiazesCurrent....o0..eiecs ss 160 190 Ma. oN Pe eT a cae 
ee Me Current (Approx.)...... 28 28 Ma. A-C PLATE VOLTAGE (RMS) ...5....2 1750 maz. Volts 
DrivingsPower, (Approx.)  ... 5... 9 9 Watts DEC LCuin One Ce Rah Vv 
ee ees iy ee) On RIDE V OLLAGE Unas. eeetereiots rence: Choe an. olts 
Rowers Output. (Approx.)) «on... 115 170 Watts DCEPatr RIC CREEN Tee le ee foe al Ma. 
As R-F Power Amplifier and Oscillator—Class C Telegraphy peor CUBE BIT Meira ters ar CNRS Ma. 
PTA, SUN IP UIT yas alley scaler sitet siahets ene: sh oe eee acti 240 max. Watts 
CCS ICAS PLATE DISSTPATIONG save cistiey ese feyeice eee 75 maa. Watts 
1)= CePA TE MRViOUTDA GE a) s)o.70,.1c8e cis)- 29> 516 1250 maz. 1500 maz. Volts TYPICAL OPERATION in push-pull circuit at 50 Me: 
D=CHGRIDEVOLTAGE? so bc-dlevaiene sie s50 0 0 —200 maz. —200 max. Volts Unless otherwise specified, values are for two tubes 
DCRPHATRMGURRENT 2ste: ote: 0. «6 ous 6 eons es 200 maa. 200 max. Ma. A-CePlateSVoltave. sresnidciemire ee 1750 Volts 
DECAGRIDE CURRENT er etileieie tissue wis ores 45 man. 45 max. Ma. D=CePlates Current? Gai. ace. ee 250 Ma. 
a PACE RMON ONUEARU SECM ofc vo,/a%s,'0:. se: o\'e./et0! share lesiete,/e. vee 240 max. 300 max. Watts GridWiResistort..occenir etic 2000 Ohms 
ADE MLS STE ATLON 91,0010 0 <=) = 0 sre lelcke in) ¥e V5 man. 85 max. Watts D-C Grid Current ..(Approx.).... 35 Ma. 
TYPICAL OPERATION : Power Output (Approx.) ........ 330 Watts 
DEOmelate "Voltage. so .ck alice cnn 1250 1500 Volts Circuit Power Output (Approx.) 
D-C Grid Voltage: (When circuit efficiency is 75%)... 250 Watts 
From @ fixed supply of .....--... -115 -130 Volts * Averaged over any audio-frequency cycle of sine-wave form. 


Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input for High-Frequency Operation 


FREQUENCY 60 80 100 Me 
Class B R-F Telephony 100 90 83 Per Cent 
Class C Plate-Mod. Telephony 100 75 60 Per Cent 
Class C Telegraphy 100 15 60 Per Cent 
Self-Rectifying Oscillator 100 75 60 Per Cent 


APPLICATION 


A typical push-pull, plate-modulated r-f amplifier circuit For ew service, R: should be changed to 2000-ohms, T: 
using two 8005’s is shown on this page. A single 807 oper- should be left out of the circuit, and the plate voltage may 


: . . . be increased to 1500 volts maximum. For oscillator keying 
ated as a straight amplifier at its CCS ratings of 600 plate er acsbinciotapuranimately, —- T0evolts shoulda bet deed ae 


volts is the logical choice for the driver, because it is capable conjunction with a 750-ohm, 20 watt grid resistor. This 
of delivering the 18 watts driving power required for the amount of fixed bias is sufficient to protect the 8005’s when 
8005’s, with power to spare. the key is up. 


RCA-8005 


Bottom View of Socket Connections 


RCA-8005 


TO 
MODULATOR 


AA=PLANE OF ELECTRODES 


Tube Mounting Position 


VERTICAL—Base down. 
HORIZONTAL—Plane of plate 


vertical (on edge). LINE 400MA. 


+1250V. 


PUSH-PULL R-F POWER AMPLIFIER 
Using 8005’s Class C ’Phone Power Output 340 Watts (Approx.) 


Ci=1.5 wut /meter /section* RFC=R-F choke, 500 ma. 

Co Cs Ca=0.005 wf mica Ti—Filament transformer 

Cs Co=5 wuf* (approx.) 6000 v. T2—= Modulation transformer, 250 watts 
C;=0.002 uf Li L2=Tune to frequency “‘f”’ 

Cs=2 wut /meter /section f—Operating frequency 

Ri=3500 ohms, 20 watts *Capacitance in actual use. 


MIDGET TUBE DATA 


O00] THE U-H-F MIDGETS 


Fe en ORCA ymin ee List Price $2.50 


9002 9002—i«w List Price 2.00 
9003 2.50 


st SG EN ane ere a List Price 


9003 RCA-9001, RCA-9002, and RCA-9003 are the new special Midget tubes de- 
signed for use by engineers, experimenters, and amateurs working in the ultra 
high frequencies. These new types are particularly well suited for FM, Tele- 

vision, and other applications requiring high-efficiency, high-gain circuits at 

unusual frequencies. They employ mount structures similar to those of 

Acorn tubes, but have glass button bases which provide short leads and low 

lead inductance. Each tube has two cathode leads to reduce input loading, and 

to provide increased gain. The single-ended design of the 9001, 9002, and 90038 

has the added advantage of requiring a minimum of mounting space. 


RCA-9001 is a sharp cut-off pentode intended for use as an r-f amplifier 
and detector. RCA-9002 is a triode having a moderately high amplification 
factor. It may be used as a detector, amplifier, and oscillator. RCA-9003 is a 


TUBES remote cut-off type pentode for use as a radio- and intermediate-frequency 
ARE SHOWN amplifier or mixer in u-h-f receivers. The super-control features of the tube 
make it very effective in reducing cross-modulation and modulation distortion 
ACTUAL over the entire range of received signals. 
SIZE 


These new types offer wide possibilities in the exploration and practical use 
of the ultra-high frequencies. They offer economies not heretofore possible in 
u-h-f receiving types. 


TENTATIVE CHARACTERISTICS and RATINGS of RCA-9001 
(Detector Amplifier Pentode) 


HEATER VoLt. (A.C. or D.C.) 6.3 Volts GRID ViGUTAGE Use clevetiote io oie one —3 min. Volts 

HEATER CURRENT .........-- 0.15 Ampere PEATE DISSIPATION (sem ecees 0.5 max. Watt 

Direct INTERELECTRODE CAPACITANCES: SCREEN DISSIPATION ....... 0.1 max. Watt 
een ree . ae i is ic : : re i pe Roti ie TYPICAL OPERATION AND CHARACTERISTICS : 

Output: ween eee 3.0 wpe Plate Voltage ...... 90 250 Volts 
MAXIMUM HEIGHT ......... 113” Screen Voltage .... 90 100 Volts 
MAXIMUM DIAMETER ....... 34” Grid Voltage ...... —3 —3 Volts 
SOCKET Gln eerie oer ere Miniature Button 7-Pin, Plate Resistance 

such as RCA STK-9914 a ae ee Ser be 
ransconauctance ... 1cromnos 
MAXIMUM RATINGS and Plate Current ...... 1.2 2 Ma. 

TYPICAL OPERATING CONDITIONS Sereen Current .... 0.5 0.7 Ma. 
PPATEH VOLTAGE) vaisjeistarelereie ore 250 max. Volts 
SCREEN VOLTAGE .......-ce 100 max. Volts 


TENTATIVE CHARACTERISTICS and RATINGS of RCA-9002 
(Detector Amplifier Triode) 


HEATER VOLT. (A.C. or D.C.) 6.3 Volts TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS : 
HPATER CURRENT ........-- 0.15 Ampere Plate Voltage 90 180 250 Volts 
Bottom View Direct INTERELECTRODE CAPACITANCES : ve vole i sae i. —7 Volts 
; GndBlate ita Sie 1.4 mut ate Current 2. : 6.3 Ma. 
SE oie Pocket Cs means Grid-Cathode wpmesecericcs 1.2 yin Amplification 
Plate: Cathodes an aaa 1.1 wt Factor .... 25 25 25 
MaxIMuM HEIGHT ......... 123” Transconduct- 
MAXIMUM DIAMETER ....... 3%” ance _...... 1700 2000 2200 Micromhos 
SOCKET ie rayne tee etiene rs Miniature Button 7-Pin, Plate Resist- 
such as RCA STK-9914 EINGEY oacohc 14700 12500 11400 Ohms 


MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS 


PATROL PAGE) gs ceietetcte ae 016 250 max. Volts 
PLATH, DISSIPATION] @o.- +) 1.6 max. Watts 


TENTATIVE CHARACTERISTICS and RATINGS of RCA-9003 
(Super-Control R-F Amplifier Pentode) 


HEATER VOLT. (A.C. or D.C.) 6.3 Volts GRIDMVOLTAGH ir sich cies —3 min. Volts 
HEATER CURRENT .......... 0.15 Ampere PLATES DISSIPATION <...1...6 1.7 max. Watts 
DirEcT INTERELECTRODE CAPACITANCES: SCREEN DISSIPATION ....... 0.3 max. Watt 
Grid-Blate ee ascii. sane 0.01 max. wut 
Tanya t ares eee tae center 3.4 ppt TYPICAL OPERATION : 
QOutpute see eet act 3.0 ppt Plate Voltage ........... 250 Volts 
MAXIMUM HEIGHT ......... 133” pee Me aed ste ee eee 100 Volts 
: MAXIMUM DIAMETER ....... 4” rl OMaAge «1... eee eee 3 Volts 
Bottom View Sock erie Cee eeetaccons Polen Miniature Button 7-Pin, Plate Resistance ........ 0.7 Megohm 
of 9001 and 9003 Socket Connections such as RCA STK-9914 Transconductance ....... 1800 Micromhos 
Plate Current aca csturete 
a MAXIMUM RATINGS and Stra Cameent A ae 27 ere 
= TYPICAL OPERATING CONDITIONS Grid Bias, for Transcon- ; 
PLATES AV OLTAGE A. > «ccc ceiolels 250 max. Volts ductance of 2 wmhos... —45 Volts 
SCREEN “VOLTAGE «5. .c0 100 max. Volts 
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VOLTAGE REGULATOR and 
TRANSMITTING TUBE DATA 


Medak eA GE Reve eae UeteRe TO Ries 


VR-75 VR-105 VR-150 1 -/39 List Price 


The VR-75, VR-105, and VR-150 are cold-cathode, glow-discharge tubes. They S 25 
are intended for use as voltage regulators in applications where it is necessary 

to maintain a constant d-c output voltage across a load, independent of load 
current and moderate line-voltage variations. Like other glow-discharge tubes, 
they may also be used as relaxation oscillators and for spark-over protection. 
The approximate d-c operating voltage maintained by each of these types is 
75 volts for the VR-75, 105 volts for the VR-105, and 150 volts for the VR-150. 


Each 


RATINGS 

VR-75 VR-105 VR-150 SERIES RESISTOR 

D-C STARTING SUPPLY VOLTAGE + 
CCIE rrp mee ere rocks Fer rears sts cisile: sus 105 127 180 Volts 

D-C OPERATING VOLT. (Approx.) 75 105 150 Volts vOtnACE 
D-C OPERATING CURRENT ( Min.) 5 5 5 Ma. Wor naae REGULATOR REGULATED 
D-C OPERATING CURRENT (Max.) 30 30 30 Ma. SUPPLY TUBE VOLTAGE 
MAXIMUM HEIGHT .......... Salers S vtattts 44%” 
MAXIMUM DIAMETER .........-2.-.008- Tht a 
SOCKET.<..: Standard Octal Socket, such as the RCA type STK-9924 


In order to limit the current through these tubes to their maximum d-ce operating current of 30 milliamperes when 
no load current is drawn from the rectifier, a series resistance should always be used. See circuit above. 


eg 


RCA-204-A TRANSMITTING TRIODE 


USED BY THE COMMERCIALS FOR NEARLY TWO DECADES S 00 
690 WATTS INPUT ; List Price 85: 


RCA-204-A is a high-power triode for use in equipment designed for its characteristics. It 
has a maximum plate dissipation rating of 250 watts. Typical operating conditions for class B : E 
C telegraph service are: D-c plate voltage, 2500 volts; grid bias, —200 volts; d-c plate cur- a sie Ai apdeme pred 130 
rent, 250 ma; d-c grid current, approximately 30 ma; driving power, approximately 15 watts; 
and power output, approximately 450 watts. RCA-204-A may be operated at maximum rat- 
ings up to 3 Me. 


Acer O00 TRANSMITTING IRIODE 


LOW INTERELECTRODE CAPACIT ANCES S 00 
100 WATTS INPUT TO 60 Me List Price 10: 


RCA-800 is a transmitting triode of the thoriated-tungsten filament-type designed particular- 
ly for use as an r-f amplifier at the higher radio frequencies. Maximum plate dissipation of 
the tube is 35 watts. The grid and plate leads of the 800 are brought out through separate 
seals at the top of the bulb to insure high insulation and low interelectrode capacitances. Typ- 
ical operating conditions for class C plate service are: D-c plate voltage, 1000 volts; grid 
bias, —200 volts; d-c plate current, 70 ma; d-c grid current, approximately 15 ma; driving 
power, approximately 4 watts; and power output, approximately 50 watts. RCA-800 may 
be operated up to 60 Me at full ratings and up to 180 Mc at reduced ratings. 


RCA-849 TRANSMITTING TRIODE 


MODULATOR TYPE S 00 
875 WATTS INPUT List Price 120: 


RCA-849 is a heavy-duty transmitting triod2 having a maximum plate dissipation rating 
of 400 watts. It may be operated as a class A and class B modulator, and radio-frequency 
power amplifier. In class A service it will deliver 100 watts of audio power with very low 
distortion. In class B modulator service, two 849’s will modulate over 2 kilowatts of r-f power 
amplifier input. In plate-modulated service a single tube will deliver approximately 425 watts 
output ... in class C telegraphy, approximately 560 watts. RCA-849 will take maximum 
ratings to 3 Mc. , 


ROA-851 TRANSMITTING TRIODE 


HIGH POWER GLASS TYPE S 00 
2500 WATTS INPUT List Price 195: 


RCA-851 is a transmitting triode having a maximum plate-dissipation rating of 750 watts. 
It may be used as a class A and class B modulator, r-f power amplifier, and oscillator. In 
class A service, it will deliver 160 watts of undistorted power. In class B 
audio service, two 851’s will deliver 2.4 kilowatts. As a plate-modulated class C r-f 
power amplifier, a single tube will deliver 1% kilowatts and as a class C amplifier in c-w 
service or as an oscillator it will deliver 1.7 kilowatts. RCA-851 may be operated at max- 
imum ratings at frequencies up to 3 Mc and at reduced ratings up to 15 Me. 
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HOT-CATHODE GAS TRIODE 
AND TETRODE DATA 


HOT-CATHODE GAS TRIODES 


List Price 52. 00 each 


RCA-884 and RCA-885 are grid-controlled, gaseous-discharge tubes of the 
heater-cathode type. They are designed for use as sweep-circuit oscil- 
8 8 4 lators in cathode-ray tube circuits. 
Operation of the 884 and 885 can be controlled by means of a con- 
denser shunted across the plate circuit and charged through a resistor. 
When the plate voltage reaches breakdown potential, the condenser dis- 
charges through the tube, the plate voltage drops, the grid resumes con- 
trol and a new cycle starts. This action results in a saw-tooth wave 
which is essentially linear, and which is especially suited for use as a 
time base in a cathode-ray oscillograph. The 884 and 885 are char- 
acterized by extremely low de-ionization time, the corresponding prac- 
ticability of operation at high frequency, and stability of operation. 


RATINGS FOR 884 AND 885 LINEAR SWEEP-CIRCUIT 
884 885 OSCILLATOR AND AMPLIFIER 
HEATER VOLTAGE. . 6.3 2.5 Volts 
HEATER CURRENT . 0.6 1.4 Amperes 
TUBE VOLTAGE 
Drop (Approx.) 16 16 Volts 
SOCKET 0a. 5) Octal 5-contact 
(RCA STK-9924) (RCA STK-9920) 
As a Sweep-Circuit Oscillator 
PLATE VOLT. (Instantaneous ) 3800 max. Volts 
PEAK VOLT. BETWEEN ANY 2 
HEECTRODES Meir iceisteielcrars S000 350 max. Volts 
PEAK PLATE CURRENT ....-« 300 max. Ma. 
AVERAGE PLATE CURRENT: 
For freq. below 200 c./sec. 3 max. Ma. 
For freq. above 200 c./sec. 2 max. Ma. RN 
Grip RESISTOR: am: L *y 
Should be not less than 1000 ohms per max. instan- ally a 
taneous volt applied to the grid. Values in excess = eae OF oa 
of 0.5 megohm may cause circuit instability. HORIZONTAL : 
mAcereees 
Ci=0.25 wf or more Cu=25 uf, 15 v. 
Co=0.25 uf, 500 v. Cieo=8 uf, 200 v. Ro=850 ohms, 0.5 watt 
Cs=0.1 uf, 500 v. Ri=5000 ohm fea ee Rio—0.1 megohm, 0.5 watt 
C4=0.04 uf, 500 v. Re=Not greater than 50000 ohms Riui=1500 ohms, 0.5 watt 
Approx. Frequency Range (Cycles/Sec.) CSN iy Ro =2000-3000 ohms, 0.5 ee rs 2r000 okece inne ae 
Co=0.005 uf, 500 v. R1i= 350-500 ohms, 0.5 watt Ris=60000 ohms, 1.0 watt 
SWE E ASU SaaS ee Ke C7=0.002 uf, 500 v.  Rs—0.3-0.5 megohm, 0.5 watt Ri:=60000 ohms, 1.0 watt 
=e Cs=0.0008 uf, 500 v. Re=1 megohm potentiometer Ris=2.0 megohms, 1.0 watt 
& a8 ree ler se sh a BH es aeons Co=—0.5 uf, 250 v. R7=1 megohm, 0.5 watt Si=7-contact S.P. switch 
= Cio=0.5 uf, 500 v. Rs=0.5 megohm potentiometer Se=S.P.D.T. switch 


Dee 


HOT-CATHODE GAS TETRODES 


2050 eres be eae att | anne List Price $3.00 2051.............. ni een List Price $2.50 


RCA-2050 and RCA-2051 are sensitive, gas-filled tetrodes of the heater- 


cathode type, designed for grid-controlled rectifier service. Both tubes 
have a steep control characteristic (high control ratio) which is inde- 
pendent of ambient temperature over a wide range. Because of the 
special electrode structure employed, the pre-conduction or gas-leak- 


age currents to the anode are extremely small right up to the begin- 


ning of the conduction cycle. In addition, grid current is very low 
(less than 0.1 microampere), soi that a high resistance may be used 
in the grid circuit. This characteristic provides tubes with a high 
sensitivity and permits their operation directly from a vacuum-type 


VT- /09 phototube. 
RATINGS FOR 2050 AND 2051 


TYPICAL LIGHT-OPERATED RELAY CIRCUIT | 


HEATER VOLT. (A.C. or D.C.) 6.3 Volts Sas 
HEATER CURRENT .....-+e0e 0.6 Ampere 
GRID-ANODE CAPACITANCE .. 0.2 wpe 
SOCKED Seisetela oe 6 GIG EE OOS Standard Octal 
PHOTOTUBE 
(RCA STK-9924) TWeEToss 


As Grid-Controlled Rectifier 


Type 2050 Type 2051 
PEAK FORWARD 


ANODE VOLTAGE 650 maz. 350 max. Volts WS-VOLT A-C LINE 
PEAK INVERSE eRe ae : es E 
eR MLN Coedutw cia0O teak: Foodie Volts Ri=Grid-bias CE STATS ates, a Blesien resistor 
i Rs=Anode-current-limiting resistor 
SHIELD GRID (Grid 
No. 2) VOLTAGE 0 0 Volts 
PEAK ANODE Cur. 500 maz. 3875 maw. Ma. # Averaged over a period of not more than 30 seconds. 
AVERAGE ANODE ° When the tube is operated with an a-c anode volt- 
CuRRENT#H .... 100 max. ei hon WIL. age and a high value of grid resistance, the grid- 
Tunetvourkes anode capacitance should be made as small as pos- 
sible by placing the grid resistor directly at the 
Drop (Approx) 8 14 Volts socket terminal, by connecting pins No. 4 and No. 8 
f 0.01 min. 0.01 min. Megohm together at the socket, and by using a close-fitting 
GRID RESISTOR®..| 10 maz. 10 max. Megohms bulb shield connected to the cathode terminal. 
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GENERAL TUBE AND 


In the following pages, information is given concerning 
a few fundamental subjects which are of primary interest 
to amateurs who are designing, building, adjusting, or oper- 
ating a transmitter. More comprehensive information on 
these subjects as well as on many others of equal impor- 
tance can be found in the RCA TRANSMITTING-TUBE 
MANUAL. Additional references which few amateurs can 
afford to be without, whether they be newcomers or “old 
timers,” are the following excellent handbooks: 


‘The Radio Amateur’s 
Handbook”? 


Published by 


The A. R. R. L. 
WEST HARTFORD, CONN. 


“Radio Handbook” 
Published by 


The Editors of RADIO 
1300 KENWooD ROAD, 
SANTA BARBARA, CALIF. 


CHOICE OF TUBE TYPES 


In the design of a radio transmitter, the choice of the 
number and types of transmitting tubes is of paramount im- 
portance. Engineers, radio amateurs, and others interested 
in transmitter design are fortunate in having available a 
large variety of power tubes with which to work. The very 
number of tube types may even seem to be a source of con- 
fusion, but the problem, if approached logically, represents 
no great difficulty. The designer can, by the simple process 
of elimination, reduce the number of tube types suitable for 
a specific application to a small group from which a final 
choice can readily be made. 


Most modern transmitters are of the crystal-oscillator- 
power-amplifier type. In almost every case, however, the 
ultimate design revolves around the final stage—the r-f 
power amplifier which develops useful r-f energy and sup- 
plies it to the radiating system. The following considerations 
are important in the choice of power tubes for the final am- 
plifier stage: (1) power capability, (2) frequency capability, 
(8) design suitability, and (4) economic suitability. 


Power capability. The tube or tubes used in the r-f power 
amplifier should be capable of delivering the desired power 
output when operated (with a practicable value of efficiency) 
within the maximum ratings. The efficiency of the final stage 
depends on a number of factors, chief of which are the class 
of amplification and the operating frequency. Typical effi- 
ciencies to be expected in the various classes of amplifier 
service are as follows: 


eee Oe Pole OMIDUNEN, 9 sisi @ Baile hb sardine 65 - 75% 
Class C r-f frequency doubler .......... 30 - 50% 
Grid-modulated class C r-f amplifier ..... 30 - 35% 


Suppressor-modulated class C r-f amplifier 30-35% 


Cathode-modulated class C r-f amplifier .. 45-60% 
@lascebelinearor—t amplifiers. ass mln «le 30 - 85% 
few wa-t? AIMDUTET. 4.5 ca dekere a «etl ece ve 60 - 70% 


Frequency capability. The final amplifier tube or tubes 
should be capable of operating at the desired radio frequency 
with sufficient d-c plate input so that, with a practicable 
value of efficiency, the required power output can be obtained. 
Data for operating frequency versus tube ratings are usually 
given under each tube type. A tube which can be used at 
maximum ratings at 60 Me is obviously a better high-fre- 
quency tube than one which can be used with maximum rat- 
ings only up to 30 Me. As the frequency is increased, tube 
and circuit losses increase rapidly and plate-circuit efficiency 
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TRANSMITTING CIRCUIT FACTS 


TRANSMITTER DATA 


decreases. Almost any tube is capable of operating satisfac- 
torily at frequencies up to 15 Mc. At 30 Me and higher fre- 
quencies, however, a tube should be selected with special at- 
tention to its high-frequency capabilities. 


Design suitability. Under this broad heading is included 
a large number of miscellaneous factors which the designer 
should consider. Some of these are: 


(1) Power supply. This factor is important in the choice 
of tube types. In portable designs, it may be necessary to 
use tubes which can be operated economically from a heavy- 
duty, low-voltage battery supply. In fixed-station service, 
where a source of a-c power is available, the problem of d-c 
voltage supplies is greatly simplified through the use of suit- 
able rectifiers and filters. Even here, however, one tube may 
be preferable to another because it is better suited for use 
with an available power-supply voltage and/or current. 


(2) Power sensitivity. In those cases where the total 
number of stages in a transmitter must be kept to a min- 
imum, tubes having high power sensitivity should be em- 
ployed. Power pentodes and beam power tubes, such as the 
804, 807, and 8138, require very little driving power compared 
to triodes of equivalent power output. For low-power fre- 
quency multipliers and intermediate amplifier stages, the 802 
pentode and the 807 beam power amplifier are very useful. 


(3) Circuit flexibility. Where a transmitter must be cap- 
able of operating on a number of widely different frequen- 
cies with a minimum of time required for changing frequen- 
cies, the use of tetrodes or pentodes (in preference to triodes) 
is indicated. Because tetrode and pentode amplifiers do not, 
in general, require neutralization, the problems that are some- 
times encountered with neutralized triode amplifiers are 
avoided. 


(4) Mechanical considerations. The size and shape of 
the tube may be important in some transmitter designs be- 
cause of space or weight requirements. The arrangement of 
the electrode terminals is sometimes of importance because 
it affects circuit wiring and the mounting of circuit com- 
ponents. 


(5) Electrical considerations. It is frequently convenient 
to use certain tube types together because they can be oper- 
ated from a common filament supply, from a common plate- 
voltage source, or because they make practical other simplifi- 
cations in design and maintenance. 


Economic suitability. This factor includes not only initial 
tube cost but also the costs of auxiliary equipment, main- 
tenance, and operation. An analysis of these costs will often 
indicate that it is desirable to modify the design to meet the 
requirements of a particular installation. 


R-F Driving Power 


An important problem in transmitter design is the choice 
of tube types for the intermediate amplifier, multiplier (if 
any), and oscillator stages. In practice, it is generally con- 
venient to begin with the r-f power amplifier stage and work 
“backward,” toward the master— or crystal-oscillator stage. 
The driving power necessary for the final tube (or tubes) 
can be obtained, for a specified class of service, from the 
tabulated tube data. This power, as shown for triodes and 
tetrodes in class B r-f service and in class C service, is sub- 
ject to wide variations, depending on the impedance of the 
output or load circuit. High-impedance load circuits require 
more driving power to obtain the desired output. Low-im- 
pedance circuits need less driving power, but cause a sacri- 
fice of plate-circuit efficiency. 


The driver stage should have a tank circuit of good reg- 
ulation and should be capable of delivering considerably more 
than the rated driving power of the final amplifier tube. For 
example, if the final amplifier has a rated driving power of 
10 watts in class C telegraphy service, the driver stage may 
have to be capable of delivering 15 to 25 watts of r-f power 
in order to compensate for circuit losses and to have suit- 
able regulation. The actual value will depend on several 
variable factors, so that some actual experience is frequently 
necessary before the designer of a transmitter can choose the 
most logical tube type for the driver stage. In general, how- 
ever, it is advisable to have available some surplus driving 
power, because class C amplifiers do not operate efficiently 
when under-excited. An important advantage of pentodes 
and beam power tubes is that they require very little driving 
power, so that the choice of a suitable driver stage for such 
tubes usually presents no great problem. In most cases, the 
driver should be operated as an amplifier rather than as a 
plate-circuit frequency multiplier, because the efficiency and 
power output of the latter are relatively low. 


The choice of tube types for the stages preceding the last 
intermediate amplifier depends, of course, on considerations 
of frequency and power. A typical arrangement for a high- 
frequency, multi-stage transmitter includes a crystal-con- 
trolled oscillator and one or more frequency-multiplier stages. 
Examples of such transmitters are shown in the TRANS- 
MITTER CONSTRUCTION SECTION. The number of mul- 
tiplier stages (usually frequency doublers) depends on the 
frequency of the crystal and on the desired operating fre- 
quency. In many cases, special oscillator circuits are used 
so that frequency multiplication initially takes place in the 
oscillator stage itself. These circuits usually reduce the 
number of multiplier stages necessary to reach a specified 
operating frequency with a crystal whose fundamental fre- 
quency is a sub-multiple of the operating frequency. 


Pentodes and beam power tubes, such as the 802 and 
807, respectively, are very useful as frequency multipliers 
and low-power intermediate amplifiers. These tubes, when 
used in properly designed and shielded circuits, ordinarily 
require no neutralization in r-f amplifier service. This ad- 
vantage is very worthwhile in multi-stage transmitters which 
necessarily require numerous controls and adjustments. The 
intermediate amplifier is often driven by the last frequency- 
doubler stage. This arrangement is quite satisfactory pro- 
vided the output of the doubler is sufficient to excite ade- 
quately the intermediate amplifier stage. 


GRID-BIAS CONSIDERATIONS 


There are three general methods of obtaining negative 
grid bias for vacuum-tube amplifiers. Not all of these meth- 
ods are suitable for every class of service. The three methods 


CONNECTIONS FOR FIXED BIAS SUPPLY 


Fig.. 1 


are: (1) fixed source, (2) grid-leak resistor, and (3) cathode 
resistor (self-bias). In some applications it may be desirable 
to use a combination of two bias methods. Combinations of 
grid-leak and cathode-resistor and of grid-leak and fixed bias 
are frequently employed (see TRANSMITTER CONSTRUC- 
TION SECTION). 
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Fig. 1 illustrates the use of fixed bias in several types 
of r-f amplifier circuits. The voltage source may be a bat- 
tery, or a power pack designed to have good regulation. An 
r-f choke and by-pass condenser serve to exclude the r-f grid 
voltage from the bias-voltage supply. Where a tuned grid 
circuit is employed, the r-f choke is often not essential and 
may sometimes even be detrimental to the operation of the 
circuit. An r-f choke of the wrong value in the grid circuit 
may cause trouble from parasitic oscillations, especially 
where a similar r-f choke is used in the plate circuit. A bias 
voltage from a fixed source serves to protect the tube against 
accidental removal of the r-f grid excitation, provided the 
bias is large enough to reduce the d-c plate current to cut- 
off, or to a low value. 


The connections for a grid-leak-biased stage are the same 
as those shown in the circuits of Fig. 1, except that a suit- 
able resistor is substituted for the bias battery in each case. 
The value of the grid leak is determined by Ohm’s law, 
R=HE/I, where R is in ohms, E is the negative grid bias 
(in volts) recommended for the particular class of service 
contemplated, and I is the value of d-c grid current (in am- 
peres) shown under “typical operation” in the tabulated data. 
For example, the recommended grid bias for an RCA-812 at 
1500 plate volts in class C telegraph service is —175 volts; 
the d-c grid current is 25 ma., or 0.025 ampere. The correct 
grid leak will have a resistance R = 175/0.025, or 7000 ohms. 
The power (P) dissipated by this resistor is equal to EI, or 
P= (175) (0.025) =4.88 watts. A 5-watt resistor would be 
operated near its maximum rating and might become quite 
hot. A 10-watt resistor would, therefore, be a logical choice. 
If two tubes are used in parallel or in push-pull, the d-c grid 
current of both tubes usually flows through a common grid 
leak. In this case, the resistance of the grid leak will be one- 
half that for a single tube. 


CONNECTIONS FOR CATHODE-RESISTOR BIAS SUPPLY 


Fig. 2 


The grid-leak bias method has the advantage of simplicity 
and of automatically biasing the grid in proportion to the 
excitation voltage available. Because of this automatic action, 
the bias voltage developed across a grid leak is not critically 
dependent on the value of the grid-leak resistance. Therefore, 
considerable variation in the resistance of the leak can 
usually be tolerated. Special care must be observed when 
grid-leak bias is used because accidental removal of the r-f 
grid excitation will cause the grid bias to fall to zero and 
(in the case of a tube having a low or medium amplifica- 
tion factor) the plate current to rise to an excessive value. 
The use of a protective device designed to remove the plate 
voltage (and screen voltage, in the case of tetrodes and pen- 
todes) on excessive rises of plate current will minimize the 
danger of destructive overloads. 


Fig. 2 illustrates the use of cathode-resistor bias. In 
these circuits, the cathode current flowing through Rx builds 
up a voltage drop which makes the cathode positive with 
respect to ground. Since the grid is at ground potential with 
respect to all d-c voltages, the grid is biased negatively with 
respect to the cathode. The cathode current for triodes is 
the sum of the d-c plate current and the d-c grid current. 
For tetrodes and pentodes, the screen current must also be 
added. 
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Cathode-resistor bias, or self-bias, is advantageous in 
that it tends to protect the tube against heavy d-c plate- 
current overloads; that is, when the plate current increases, 
the bias voltage across the cathode resistor also increases 
so that the rise in plate current is automatically opposed. 
A disadvantage of self-bias is that the effective d-c plate 
voltage is reduced by the amount of the bias voltage. Thus, 
the voltage output of the plate supply must equal the de- 
sired plate voltage plus the required bias voltage. 


The value of cathode resistor Rx can be determined by 
Ohm’s law, R=E/I, where R is in ohms, E is the required 
bias in volts, and I is the total cathode current in amperes. 
For example, assume that the total d-c plate current under 
normal load is 100 milliamperes (0.1 ampere), that the 
total d-c grid current is 20 milliamperes (0.02 ampere), 
and that the required bias is -240 volts. Then, Rx = 240/ 
0.120 = 2000 ohms. The power dissipated by Rx is equal to 
EI, or (240) (0.120) =28.8 watts. A 50-watt resistor is a 
logical choice. 


Where a combination-bias method is used, such as grid- 
leak and cathode-resistor bias, the basic formulas used in 
determining the resistor values are the same as before. The 
total bias voltage required is divided into two parts (not 
necessarily equal parts). For example, an 807 requires a 
bias of -50 volts in class C r-f service. If we decide to get 
20 volts of this bias from a cathode resistor and the remain- 
ing 30 volts from a grid leak, the values of 20 and 30 are 
substituted for “E” in the cathode-resistor and grid-leak 
formulas given above. In fact, we can see at a glance that 
the grid leak will be 30/50 or 0.6 of the value required if 
100% grid-leak bias were to be employed. Thus, for a plate 
voltage of 500 volts, the grid leak is (0.6) (25000), or 15000 
ohms (see 807 data). The cathode resistor (Rx) will then 
have a value of 20/(0.095+0.009+ 0.002) =20/0.106=189 
ohms, where the full-load plate, screen, and grid currents 
are 95 ma., 9 ma., and 2 ma., respectively. A 200-ohm re- 
sistor is close enough and would be used. It must dissipate 
about (20) (0.1) or 2 watts; a 5-watt resistor is suitable. 


INDUCTANCE AND CAPACITANCE 
FOR TUNED CIRCUITS 


The performance of a transmitting tube definitely de- 
pends on the characteristics of the circuit in which it is 
used. Because parallel-tuned circuits are almost universally 
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employed for the plate, or output, circuit of vacuum-tube r-f 
amplifiers, except at ultra-high radio frequencies, considera- 
tions involving inductance (L) and capacitance (C) are 
very important in transmitter design. 


The resonant frequency of the parallel-tuned circuits 
used in transmitters is given by the relation, 
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where f is frequency in kilocycles per second (kc) 
L is inductance in microhenrys (jh) 


C is capacitance in micro-microfarads (yuyf) 


This relation can be further simplified, so that 
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Equation (3) can be used to determine the inductance 
necessary to tune to a specified frequency “f” with a known 
value of capacitance “C.”’ The product of L and C is a con- 
stant for a given frequency; the frequency of a resonant cir- 
cuit varies inversely as the square root of the product of in- 
ductance and capacitance. Doubling both L and C halves 
the resonant frequency; reducing both L and C to one-half 
doubles the frequency. In actual circuits, of course, the 
effect of stray inductances and capacitances of the circuit 
wiring and of the tubes must be taken into account, especial- 
ly at the higher radio frequencies. 


The value of L and C should be chosen with consider- 
able care. Because an r-f amplifier tube supplies power only 
during a fraction of each cycle, the tank circuit must func- 
tion as a “fly-wheel” to carry on the oscillation to the next 
plate-current pulse. A measure of this fly-wheel effect is the 
ratio of volt-amperes in the tank circuit to the power de- 
livered by the tube. This ratio is defined as the operating Q. 


It is common practice to employ an operating Q of 10 
to 15 for either telegraphy or telephony service. If the 
value of Q is much lower, there will be considerable distor- 
tion of the r-f waveform with resultant power output at 
harmonic frequencies. Harmonic output from the power 
amplifier is very undesirable because it represents wasted 
power and may lead to radiation at harmonic frequencies 
which will cause interference to other radio services. 
A value of Q which is too high will result in ex- 
cessive losses in the tank circuit due to the large 
circulating r-f current in a high-Q circuit. This 
condition is evidenced by high plate current even 
when the tank circuit is not loaded. Other factors 
being equal, the Q is proportional to the tuning ca- 


pacitance in the tank circuit. The capacitance 
needed for the tuned circuit of an r-f amplifier can 
be determined approximately from the following re- 
E,=0-c PLATE VOLTS lation: 
I, = TOTAL D-C PLATE MA. , 
FOR PUSH-PULL OR SPLIT TANK #4 ols wee (4) 
a b 


where Q is a constant (about 10 to 15) 


Ib is the total d-c plate current in milliamperes 

f is the frequency in megacycles 

Ep is the d-c plate voltage in volts 

C is the total capacitance, in micro-microfarads (yf), 
across the tank inductance 


This value of C is for an amplifier of the single- 
ended type employing a tank circuit which is not 
split. It is the capacitance in actual use and not the 
maximum capacitance of the tank condenser. The 
value of C determined from equation (4) represents 
a minimum value; a slightly larger value can us- 
ually be used without appreciable reduction in power 
output. 


Where a single-ended stage is used with a split tank 
circuit, the value of C (the total capacitance across the in- 
ductance) should be one-fourth that given by equation (4). 
The corresponding tank inductance should be approximately 
four times that employed in a tank circuit which is not split, 
in order to keep the product of L and C the same. For a 
push-pull stage of the same power input, the value of C is 
also but one-fourth that given by the formula. Because the 
condenser used in a push-pull stage is generally of the split- 
stator type, each section of the condenser should have a 
capacitance equal to one-half that given by equation (4). 
The factor I, used in the equation is the total d-c plate 
current of the amplifier stage, regardless of the number of 
tubes used in parallel or in push-pull. 


For amateur-station design purposes, an operating Q of 
12 is satisfactory for either telegraphy or plate-modulated 
telephony service. The chart shown in Fig. 3, based on a Q 
of 12, presents a simple method of determining the value 
of C. 


Knowing the frequency and the capacitance required, 
the designer can quickly determine the proper value of in- 
ductance in microhenrys from equation (3). In order to 
determine the approximate design of a single-layer coil to 
give the desired inductance, the following formula can be 
used: 

R2 N2 
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L 
where L is the inductance in microhenrys (uh), 
R is the mean radius of the coil in inches, 
B is the length of the winding in inches, 
N is the number of turns. 


NEUTRALIZING 


A triode used as an r-f amplifier will oscillate because 
cf r-f feedback through the grid-plate capacitance of the 
tube, unless the effect of this feedback is eliminated. In tet- 
rodes and pentodes, the grid-plate capacitance is practically 
eliminated by means of a screen grid placed between the grid 
and the plate. Feedback between grid and plate in a triode 
is nullified by a circuit arrangement which takes some of the 
r-f voltage from one circuit and feeds it back into the other 
circuit so that it effectively cancels the r-f voltage operat- 
ing through the grid-plate capacitance of the tube. This pro- 
cedure, known as neutralization, permits a triode to operate 
as a stable r-f amplifier without self-excited oscillations. 
Parasitic oscillations may still occur, but they can be elim- 
inated by proper circuit design and layout. For proper 
neutralization, the r-f neutralizing voltage must be opposite 
in phase and equal in amplitude to the feedback voltage be- 
tween the grid and the plate. 


Typical neutralizing circuits are shown in Figures 4, 5, 
and 6. Fig. 4 illustrates grid neutralization, where the 
neutralizing condenser CN is returned to the balanced grid 
circuit. Figures 5 
and 6 _ illustrate 
plate neutralization, 
where CN is returned 
to the plate circuit. 
In balanced circuits 
of this type, neutral- 
izing condenser CN 
theoretically. should 
have a capacitance 
equal to the grid- 
plate capacitance 
(Czgp) of the tube. 
Actually, however, 
the correct value for 
CN may vary somewhat from the value of Czy, due to the 
effects of stray capacitance in the circuit. The circuit from 
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which the neutralizing voltage is obtained is sometimes not 
of the balanced type. If the tap on the plate coil in Fig. 5 
is placed more than half the total number of turns from the 
“tube end,” the capaci- 
tance required at CN will 
increase about in propor- 
tion to the relative num- 
ber of turns in the two 
portions of the coil. In 
most cases, it is desirable 
that CN should have a 
small range of capacitance 
which is adequate to ex- 
tend beyond both sides of 
the required value, to 
take care of circuit and C- _ Bt 
tube variations. Fig. 5 


Two triodes in a push-pull circuit are neutralized by 
means of two neutralizing condensers connected in the so- 
called “criss-cross” circuit. The grid of each tube is con- 
nected through a neutralizing condenser to the plate of the 
other tube. Two illustrations of this arrangement are given 
in the TRANSMITTER CONSTRUCTION SECTION. 


The neutralizing 
circuits shown in Figs. 
5 and 6 are the ones 
most commonly used in 
amateur transmitters 
employing single-tube 
amplifier stages. They 
are entirely satisfac- 
tory’ for most trans- 
mitting triodes oper- 
ating at frequencies up 
to 15 or 20 Mc. These 
circuits may cause am- 
plifier instability at 
higher frequencies, 
however, especially when used with a tube having a rela- 
tively large plate-to-filament capacitance (Cpr). The trouble 
is due to the fact that Cy: tends to upset the neutralizing 
action of CN, particularly when the operating frequency is 
changed in a multi-band transmitter. If such trouble is 
experienced, it is ad- 
visable to neutralize 
the plate-filament cap- 
acitance of the tube by 
means of an additional 
neutralizing condenser 
(Cs), aS shown in Fig. 
7 Condenser Cr should 
have (in a_ balanced- 
type plate circuit) a 
capacitance approxi- 
mately equal to the 
plate-filament capaci- 
tance of the tube and 
a peak voltage rating 
equal to that of the grid-plate neutralizing condenser. 


Fig. 6 


Fig. 7 


Neutralizing Procedure 


The technique in neutralizing an r-f amplifier is essen- 
tially the same irrespective of the type of tube or circuit 
employed. As the first step, the positive high voltage should 
be removed from the amplifier. The filament of the tube 
should be lighted and the r-f grid excitation (from the 
driver stage) applied. Next, a fairly sensitive r-f indicator 
should be loosely coupled to the plate tank coil. Suitable 
r-f indicators are a neon bulb, a flashlight bulb or a ther- 
mogalvanometer connected in series with a one— or two-turn 
loop of insulated wire, a vacuum-tube voltmeter, or a cath- 


ode-ray oscillograph. 
more convenient to use than the more complicated instru- 


The simple indicators are usually 


ments. The plate tank circuit of the amplifier should be 
tuned to resonance, which will be shown by a maximum 
“reading” on the r-f indicator. The neutralizing condenser 
is now adjusted until the r-f indicator shows a minimum 
reading. This operation may detune the plate tank of the 
driver stage slightly, so that the latter should be carefully 
retuned to resonance. The plate tank of the amplifier should 
again be tuned to resonance. The r-f indicator will usually 
show another maximum reading, but one of considerably 
less magnitude than the original reading. The neutralizing 
condenser is again adjusted for minimum (or zero) r-f indi- 
cation. After this procedure has been repeated several times, 
a setting of the neutralizing condenser should have been 
found which shows no r-f voltage in the plate tank circuit 
of the amplifier. As the point of correct neutralization is 
more closely approached, the coupling of the r-f indicator 
will usually have to be tightened, because there is less r-f 
voltage available to operate the indicator. After each ad- 
justment of the neutralizing condenser, the driver tank and 
the amplifier tank should be retuned to resonance. When the 
r-f indicator shows zero r-f voltage in the amplifier tank, the 
stage is properly neutralized. 


If a push-pull stage is to be neutralized, both neutral- 
izing condensers should be adjusted simultaneously, or al- 
ternately in small steps. They will not, however, always 
have exactly the same setting when neutralization is 
reached, because of slight differences in stray capacitances 
and because the tuned tank circuit may not be electrically 
symmetrical. 


A very sensitive neutralizing indicator is a d-c milliam- 
meter connected in the grid-return circuit of the amplifier 
which is being neutralized so as to measure rectified grid 
current. With the plate voltage off as before, the driver tank 
circuit is tuned until the d-c meter in the amplifier grid 
circuit shows a maximum reading. If the amplifier is not 
properly neutralized initially, tuning its plate tank circuit 
through resonance will cause the d-c grid current to vary. 
The neutralizing condenser should be adjusted slowly while 
the plate tank circuit of the amplifier is tuned gradually 
back and forth through resonance. As the point of correct 
neutralization is approached, the flicking of the needle of the 
d-c grid meter will gradually decrease in amplitude. If the 
amplifier is perfectly neutralized, tuning the plate circuit 
through resonance will not change the meter reading even 
slightly. During these adjustments, the driver plate circuit 
should occasionally be returned to resonance, as indicated by 
a dip in its d-c plate current or by a maximum in the d-c 
grid current of the amplifier. 


Because the rectified d-c grid current is a measure of 
the r-f excitation applied to the amplifier, the use of a d-c 
grid meter is usually advisable. The grid meter is not only 
useful for neutralizing adjustments, but it also provides a 
continuous check on the operation of the amplifier and of the 
driver stage as well. 


In some cases it may be found that, while a setting of 
the neutralizing condenser can be made which will give a 
definite minimum r-f indication, no adjustment will entirely 
eliminate r-f voltage from the plate tank circuit. This effect 
is sometimes due to stray coupling between the amplifier 
and driver plate tanks or to stray capacitances between var- 
ious parts of the amplifier which tend to unbalance the 
neutralizing circuit. Adequate shielding between grid and 
plate circuits and between stages will often eliminate neu- 
tralizing difficulties. Shielding may actually cause trouble, 
however, if it is placed too close to the tuned circuits or 
to the neutralizing condensers. It is important that the 
ground lead from the rotor of a split-stator condenser be 
made direct (and as short as possible) to the filament 
circuit. 
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TUNING A CLASS C R-F AMPLIFIER 


In general, the same adjustments are made in tuning 
different class C r-f amplifiers, irrespective of the type of 
tube or circuit used. Although the tuning of a triode r-f 
amplifier is described in the following paragraphs, the pro- 
cedure applies almost equally well to tetrode and pentode 
amplifiers. In the following discussion, it is assumed that 
the triode has been correctly neutralized. 


The filament of the amplifier tube is lighted, the positive 
plate voltage is left off*, and r-f excitation from the driver 
stage applied. The plate circuit of the driver is tuned to 
resonance, which is indicated by a dip in the driver plate 
current or by a maximum d-c grid-current reading in the 
amplifier stage. If the amplifier has a tuned grid circuit, 
the latter must also be tuned to resonance (indicated by the 
grid-current reading). The maximum amplifier grid current 
obtained by these tuning processes may be too low. In this 
case, the coupling between the driver and the amplifier may 
be adjusted to give more amplifier grid current, if this can 
be done without overloading the driver stage. The plate 
circuit of the driver should be retuned to resonance every 
time the coupling is changed, because of the interaction be- 
tween the various circuits. 


After the interstage-couplings adjustments have been 
made, the amplifier plate tank should be set as near reso- 
nance as possible. A protective resistance of adequate size 
should then be placed in series with the positive plate-supply 
lead. In the case of large, high-power tubes which are pro- 
tected by d-c overload relays, this protective resistor can be 
omitted, especially in those installations where the d-c plate 
voltage can be reduced to about 50 per cent of its rated 
value by means of taps in the primary circuit of the plate- 
supply transformer. The plate voltage is now applied and 
the plate tank circuit quickly tuned to resonance (indicated 
by a sharp dip in the d-c plate current of the amplifier). 
The plate current at resonance will usually drop to a value 
between 10 and 20 per cent of the rated full-load value (see 
Fig. 8), if no load is coupled to the plate circuit. In case 


Ee the plate tank condenser does not 
ie [Z—.oacveo have an adequate voltage rating, 
& the high r-f voltage developed 
3 UNLOADED across the unloaded plate tank 
ws circuit may cause the condenser 
5 | -resonance to flash over. This effect should 
0 not occur with the d-c plate volt- 
Ola TURING CAPACITANCE mee Caneduced 50 per-cent.when the 

Fig. 8 condenser is suitable for the pur- 
pose. If it does occur, however, the load circuit can be 


coupled to the plate tank in order to reduce the r-f voltage 
developed. 


If the plate tank can not be tuned to resonance, the 
reason will usually be found in improper tuned-circuit con- 
stants. Either the tank inductance L, or the tank capaci- 
tance C, or both, may have to be increased or reduced, de- 
pending on whether the circuit is found to tune higher or 
lower than the desired frequency. The “off-resonance” plate 
current of an amplifier may be quite high, even with a 
protective resistor in the plate-supply lead. For this reason, 
a tube should not be operated with its plate circuit out of 
resonance, except for the very short time required to make 
the proper tuning adjustment. If the plate current does not 
dip normally with the plate tank unloaded, the trouble may 
be due to insufficient r-f grid excitation, to excessive tank- 
circuit losses, or to improper neutralization. Because the 
minimum plate current under no-load conditions depends on 
the Q of the tank circuit, on the biasing method used, and on 
the excitation voltage, the minimum plate-current value 


* The screen voltage should also be left off, if the tube is a tetrode or a 
pentode. 


should not be considered too definite an indication of the 
efficiency of an amplifier. 


When the tuning procedure described has been com- 
pleted, the load circuit may be coupled to the amplifier. The 
load may be an antenna, a dummy antenna (for test pur- 
poses), or the grid circuit of a following r-f amplifier stage. 
When the load is applied, the amplifier plate current will 
rise. The plate circuit of the amplifier should be retuned 
to resonance to guard against the possiblity that the load 
has caused detuning. The plate current will still dip, but 
its minimum value will be considerably higher than under 
no-load conditions. Full plate voltage should now be applied 
and the coupling of the load made tighter, until the minimum 
plate current (at the dip) reaches the normal value given 
in the typical operating conditions tabulated under the tube 
type. Of course, if the required power output can be ob- 
tained with a lower value of plate current, the load-circuit 
coupling can be loosened or the d-c plate voltage reduced. 
In no case should the d-e plate input exceed the value given 
under MAXIMUM RATINGS for the particular class of 
service involved. 


Pentodes and tetrodes are tuned in the same manner as 
triodes. Because neutralization is ordinarily not required for 
these screen-grid tubes, the circuits of these tubes are 
relatively simple and easy to adjust. It is quite important in 
a screen-grid r-f amplifier to prevent stray coupling be- 
tween the input and output circuits. Although the use of a 
screen grid in a tube substantially eliminates internal feed- 
back within the tube, self-oscillation and unstable operation 
may be caused by external feedback due to stray capaci- 
tances. Complete shielding of the input and output circuits 
from each other, and in some cases from the tube itself, is 
generally advisable. 


The value of the d-c potential on the screen usually has 
an important effect on power output; adjustment of this 
voltage after the circuit has been tuned may result in better 
efficiency and more power output. Care should be observed, 
however, that the maximum rated d-c power input to the 
screen is not exceeded. 


As the load on an r-f amplifier is increased, the d-c 
grid current will decrease. After the load has been adjusted 
to the desired value, the d-c grid current should be checked. 
If it has dropped substantially lower than the normal value, 
insufficient r-f grid excitation or excessive d-c grid bias may 
be the cause. 


The methods of tuning other types of amplifiers will 
vary somewhat, depending on the class of service in which 
the tubes are used. Further information on the subject of 
tuning can be found in the two radio handbooks listed 
earlier in this chapter. 


HOW TUBE RATINGS ARE DETERMINED 


During the development of an RCA tube, tentative de- 
signs are constructed to meet desired ratings. For these 
designs, the materials chosen, the dimensions used, and the 
structures employed are based on the chemical and physical 
properties of materials, our research work, and the exper- 
ience of our engineers with other tube types, both in the 
laboratory and in the field. Sample tubes of the new designs 
are then checked for compliance with the desired ratings 
_ and characteristics. Destructive overload tests are made to 


“determine if there is a reasonable margin of safety in the ~ 


designs. Life tests, however, are most important of all in 
the selection of the final design and the determination of 
final ratings. Groups of tubes are placed on life-test racks 
and operated under maximum rated conditions. At intervals 
they are removed for electrical measurements, but life test- 
ing is continued until the tubes fail. When the life tests in- 
dicate that the design is satisfactory for good tube per- 
formance at the tentative maximum ratings, these ratings 
are established for the tube type. 
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INTERPRETATION OF TUBE RATINGS 


‘A thorough understanding of the significance of pub- 
lished ratings is necessary if optimum results are to be 
obtained. The following explanation is intended to clarify 
the meaning of the ratings tabulated under each individual 
tube type. 


The filament or heater voltage given in the tabulations 
is a normal value unless otherwise stated. Transformers and 
resistances in the filament circuit should be designed to 
operate the filament or heater at the rated value for full- 
load operating conditions with an average line voltage. Vari- 
ations from the rated value due to line-voltage fluctuations 
or other causes should not exceed plus or minus 5 per cent, 
unless otherwise stated under the tube type. 


In general, the filament of a transmitting tube may be 
operated with either an a-c or d-c supply. An a-c source 
is usually employed because of its convenience and economy, 
unless a d-c source is necessary to avoid hum. With a-c 
operation, the grid return and the plate return should be 
connected to the mid-point of the filament circuit. This point 
may be the center tap of the filament winding or of a low 
resistance shunted across the filament circuit. When direct 
current is used, the return leads should be connected to the 
negative filament terminal. 


Where it is found desirable to use d-c filament excita- 
tion on any filament-type tube for which data are given on 
an a-c basis, the grid-bias values as shown in the tabulated 
data should be decreased by an amount equal to approxi- 
mately one-half the rated filament voltage. The grid-bias 
voltage should be measured from the negative filament term- 
inal. 


An entirely new system of ratings for many RCA Air- 
Cooled Transmitting Tubes is now in effect. Instead of one 
set of maximum ratings for a tube, two are available. These 
ratings are designated CONTINUOUS COMMERCIAL 
SERVICE (CCS) and INTERMITTENT COMMERCIAL 
AND AMATEUR SERVICE (ICAS). CCS ratings are 
essentially the equivalent of former Maximum Ratings and 
are based on considerations of long tube life and maximum 
reliability of tube operation. ICAS ratings are considerably 
higher than CCS ratings. They permit the handling of much 
greater power, but tube life under these conditions, of course, 
is reduced. However, since there are innumerable applica- 
tions where the design factors of minimum size, light weight, 
and maximum power output are far more important than 
extremely long tube life, the transmitter designer may very 
properly decide that a small tube operated with ICAS ,rat- 
ings better meets his requirements than a larger tube oper- 
ated with CCS ratings. The choice of tube operating con- 
ditions best fitted for any particular application should be 
based on a careful consideration of all pertinent factors. 


In the rating of RCA transmitting tubes, certain tabu- 
lated values are given as maximum. These are limiting 
values which should always be observed in each tube appli- 
cation. 


Typical operating conditions are given in the tube data 
section on a number of amateur types. These values should 


~ not be confused: with ratings, because a tube can be used 


under any suitable conditions within its maximum ratings, 
according to the application. The output value for any 
operating condition is an approximate tube output—that is, 
plate input minus plate loss. Circuit losses must be sub- 
tracted from tube output in order to determine the useful 
output. Output values are approximate and should not be 
considered as being output ratings. The actual output in 
any case depends on a number of variable factors, important 
among which are circuit efficiency and operating frequency. 


RCA 6L6-807 
EXCITER 


Like a good communications re- 
ceiver, a well-built transmitter ex- 
citer is a good, long-term invest- 
ment for any radio station. It may 
be used as the driver for innumer- 
able transmitter line-ups or it may 
be used alone as a small trans- 
mitter. The exciter illustrated in 
Figs. 9 and 10 is straight-forward 
in design and relatively inexpen- 
sive. It may be used to drive a. 
power amplifier having a rating 
up to 500 watts input. 

This unit provides for four 
crystals and may be operated at 
wavelengths from 160 to 10 meters. 
Measured output is at least 25 
watts for wavelengths down to 20 
meters, and 22 watts, for 10 meters. 
A 6L6 “Tritet” crystal oscillator is 
used to drive an 807 buffer amplifier. The 500-volt power 
supply with its 5U4G rectifier is included on the chassis. The 
Tri-tet oscillator is employed for both doubling and quadrup- 
ling the crystal frequency, thus eliminating the necessity for 
an extra frequency-multiplier stage. 


The circuit arrangement chosen makes for remarkable 
simplicity in switching bands, inasmuch as only two inex- 
pensive 5-band turret-coil units are required (see Fig 9). 
The turrets used are “Bud” types OCS-1 and OCS-2. With 
the particular layout employed, it was found that the 10- 
meter oscillator coil just failed to reach resonance with the 
tank condenser unmeshed. This situation was remedied by 
substituting another coil, as follows: 6 turns of No. 10 solid 
wire; diameter, 1144”; length, 15%”. This coil was mounted so 
as to provide the shortest practicable leads to the turret unit. 

The cathode-coil assembly (shown in Fig. 10) consists of 
four home-made coils mounted around a ceramic rotary 
switch. Each coil is pre-tuned by means of a 3-30 uuf mica 
trimmer; design data are given in Table 1. Coil No. 1 is 
suitable for all 160-meter crystals, No. 2 for all 80-meter 
crystals, and Nos. 3 and 4 for all 40-meter crystals. 


Coil No. 3 is suitable for “straight-through” operation on 
40 meters or for doubling to 20. It was found desirable. 
however, to use a separate 40-meter cathode coil (No. 4) 
for quadrupling to 10 meters, in order to obtain good oscil- 
lator output on this band. A single coil could have been 
used for both quadrupling and doubling if the usual variable 
cathode condenser had been employed. The variable conden- 
ser is undesirable, however, because it permits improper 
tuning of the cathode circuit; this, in turn, may cause exces- 
sive crystal current with resultant damage to the crystal. In 
addition, it is much simpler, when bands are changed, to 
switch to a properly tuned cathode tank than to “fiddle 
around” for an optimum cathode-condenser setting. Either 
quadrupling or doubling can be accomplished with cathode 
coils Nos. 1 and 2, because the desired oscillator power out- 
put can easily be obtained on 160, 80, 40, and 20 meters 
without a critical adjustment of the cathode circuit. 


FIG. 9 


In the initial “tuning-up” process, the cathode trimmers 
are varied until the crystal current is as low as is consistent 
with the desired power output and good circuit stability. 
Spurious oscillations may be encountered, but they should 
completely disappear when the correct adjustments are made. 
The 807 grid current is an excellent indicator of both the 
self-excited oscillations and the crystal-controlled harmonic 
oscillations. In regard to the latter, it is well to remember 
that a harmonic exists at each integral multiple of the crystal 
frequency. Table 2 shows that 5-band operation can be ob- 
tained with as few as 8 crystals. 

The 807 r-f amplifier stage is conventional in design. 
Grid excitation to the 807 is controlled by the oscillator 
screen-voltage potentiometer. Some overload protection for 
the 807 is provided by the use of partial cathode bias, The, 
best protection, however, is afforded by the 807 screen-volt- 
age potentiometer, which is set near minimum voltage when 
the rig is being tuned. This control, together with the oscil- 
lator screen-voltage control, serves also to vary the grid ex- 
citation supplied to the final amplifier stage. 

The 807 grid current, which should never exceed 5 ma., 
is permanently metered by a 0-10 milliaammeter. The 0-200 
ma. meter is switched by S: from the oscillator plate circuit 
to the 807 plate circuit. The 807 operates with a plate-sup- 
ply voltage of 510 to 460 volts and a plate current of 50 
to 100 ma. 

The mechanical layout of the exciter is shown in the 
photographs. The mechanical linkage of the crystal switch 
is necessary in order to bring this switch and the cathode- 
coil switch close to the 6L6 socket and still maintain panel 
symmetry. The dial motion of the crystal switch is trans- 
mitted by means of two lengths of %4” fiber rod and a single 
flexible connector with a 90-degree bend. Three “L” brackets 
of 4%” aluminum fitted with %” panel bushings maintain the 
fiber rods and connector in alignment. Deformation of the 
connector under the heavy switch load is avoided by means of 


Table 2—CRYSTAL SWITCHING CHART 


Table 1—OSCILLATOR CATHODE COILS an cael : en eans 
= - L th Wire No. (Ke.) (Meters) 
Coil No. | Crystal Band Diameter Turns eng ae a a a5 5 
(1) 160 meters 4” 50 Heine #26 DCC (1) 1950-2000 "Phone | ’Phone ; 
(2) 34” 30 1%" #20 DCC (2) 3537.5-3562.5 CW CW *Phone 
(3) 34" 13” 5a” #20 DCC (3) 7125-7200 CW CW *Phone 
(4) 34” 11 yy" #20 DCC (4) Any Other 


*Cathode coil for quadrupling from 40 to 10 meters. 
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piece of copper tubing bent in the form 
of a quarter circle, the connector shaft 
being placed inside the tubing. 


The r-f output from the 807 plate 
coil can be link-coupled to the antenna 
tuner or to grid circuit of a final 
stage. The transmission line, consist- 
ing of two No. 12 wires spaced 1%” 
apart by means of Polystyrene strips, 
is conveniently terminated at each end 
with two General Radio plugs. The G-R 
jacks are mounted in a small, square 
“window” of Polystyrene; a tube socket 
can be used instead of the jacks, if 
desired. 

Keying of the rig is accomplished in 
the common cathode lead of the 6L6 
oscillator and the 807 buffer. This ar- 
rangement permits break-in operation 
and does not require fixed grid bias for 
the 807 stage. The keying is clean and 
“crisp,” with practically no trace of 
key clicks. The 100000-ohm _ resistor 
connected across the jack terminals 
serves to reduce the d-c voltage across 
the key terminals to a low value, when 
the key is up. 


RCA-6L6 


FIG. 11 


(PARTS SHOWN IN FIG. 11) 


Cx Co Cs Co Cra Cio Crs C1s=0.005 wf mica, 500 v. (Aerovox #1450) 
C2 Cs Ca C5= 8-30 wuf mica trimmer (Hammarlund ‘“MEX’’) 
Cz Cis=100 wwf variable (Cardwell #ZU100AS) 

Cio=20 wuf mica (Cornell Dubilier #5W5QZ) 

Cis Cisz=4 pf, 600 v. (oil-filled) (Cornell Dubilier #TLA6040) 
Ri=100000 ohms, 1 watt (IRC #BT1) 

Re—300 ohms, 1 watt (IRC #BT1) 

Rs=7000 ohms, 1 watt (IRC #BT1) 

Ri=400 ohms, 10 watts (IRC # ABA) 

Rs=—10000 ohms, 1 watt (IRC #BT1) 

Ro=70000 ohm, 4 watt potentiometer (Yaxley #M70MP) 
Rz=—4000 ohms, 25 watts (IRC #DHA) 

Rs=20000 ohm, 9 watt potentiometer (Yaxley #E20MP) 
Ro=—5000 ohms, 10 watts (IRC #AB) 

Rio—100000 ohms, 1 watt (IRC #BT1) 

Li Le Ls La=See coil table 
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FIG. 10 


Ls=10-160 meter coil turret (Bud #OCS-1) 
Lo=10-160 meter coil turret (Bud #OCS-2) 

7=12 h., 150 ma. filter choke (Thordarson #T-17C00B) 
RFC=8 mh. r-f choke (Hammarlund #CH-8) 
Ti=—Filament transformer, 6.3 v., 3 a. (Thordarson #T-19F97) 
T2=Filament transformer, 5 v., 5 a. (Thordarson #T-19F838) 
Ts=Plate transformer, 880 v., c.t., 125 ma. (Thordarson #T-74R28) 
P=Tan bead pilot bulb, 6.3 v., 150 ma. (G. E. Mazda #40) 
Xi X2 Xs X4=See crystal table 


Si—2-gang, 2-circuit, 4-contact-per-circuit ceramic switch (Yaxley Ham 
Band Switch #162C) 


Se—1-gang, 1-circuit, 4-contact-per-circuit ceramic switch (Yaxley Ham 
Band Switch #161C) 


Ss= Meter switch, 4-pole, single-throw-lever (Centralab #1458) 
Mi=0-10 ma. grid meter, 2” square (Triplett #227A) 
M2=—0-200 ma. plate meter, 2” square (Triplett ##227A} 

J =Key jack (Yaxley Midget #A-2) 

HaShuseacea. 


ADDITIONAL PARTS 
Quantity 
(1) RCA-807 
(1) RCA-6L6 
(1) RCA-5U4-G 
(4) Crystal sockets (Millen #33002) 
(1) Octal ceramic socket (RCA No. 9924) 
(1) 5-pin ceramic socket (RCA No. 9920) 
(1) Octal socket (Amphenol ““MIP’’) 
(1) Ceramic pilot-lamp socket, screw base 
(6) Low-loss feed-throughs (National ‘‘Through Point’) 
(1) Flexible coupling 45£” long (National #TX11) 
(3) 44” to 4%” brass shaft couplings 
(2) 144” to 4” insulated shaft couplings (Cardwell #A) 
(7) 144” shaft bushings 
(2) Banana jacks (General Radio) 
(2) Banana plugs (General Radio) 
(1) 4-terminal chassis connector (H. B. Jones #P-304-AB) 
(1) 4-terminal cable connector (H. B. Jones #S-304-FHT) 
(1) Cadmium-plated steel chassis 3”x10”x17” 
(1) Steel panel 144”x834’"x19” 
(2) Panel brackets 
(4) 2384” dials and vernier indicators (Crowe #294) 
(2) Bar knobs (Yaxley #366) 
(2) Ham Band Switch dial plates (Yaxley) 
(1) Fuse holder (Littelfuse #1075) 
(1) 10” piece of 34” Bakelite tubing 
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FIG. 12 


RCA ECONOMY TRANSMITTER 


@ 40- AND 80-METER C-W OPERATION 

@ OSCILLATOR KEYING 

@ 70-WATT C-W OUTPUT 

@® NEW RCA-816 RECTIFIERS IN DUAL POWER SUPPLY 
® COMPLETELY SELF-CONTAINED 


This transmitter is designed to meet the needs of the c-w 
fraternity for a medium-power transmitter stripped of non- 
essentials. Tube cost is kept low by using 6L6-G crystal 
oscillator to drive an 809 to approximately 70 watts output 
on the 40- and 80-meter bands. Power-supvly cost is kept 
low by using two of the new junior-type RCA-816 mercury- 
vapor rectifiers for the high-voltage supply. 

Unusual simplicity of operation is obtained by limiting 
the transmitter to use on the adjacent 40- and 80-meter 
bands. Since the oscillator is always used for “straight- 
through” operation, the number of tuning adjustments are 
reduced to a minimum. Oscillator keying is employed so 
that all of the well-known advantages of break-in operation 
can be realized. A meter-switching system enables measure- 
ment of grid and plate currents with a single 150-ma. meter. 


The Circuit 


An excellent impedance match is obtained between the 
6L6-G plate and the 809 grid by tapping the excitation lead 
half-way down the oscillator plate coil. This arrangement 
can be seen by reference to Fig. 14. Connecting the excita- 
tion lead directly to the 6L6-G plate actually has the effect 
of reducing rather than increasing the 809 grid current. The 
oscillator tube is afforded considerable protection during 
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tune-up periods by the cathode resistor, R2, which places a 
limit on out-of-resonance plate current. A small amount of 
bleeder current is run through R; to furnish ample cut-off 
bias for the 809 under key-up conditions without resorting 
to cumbersome fixed bias supplies. 

Either the oscillator plate current or 809 grid or plate 
current can be measured by flipping the selector switch, Ss, 
to the appropriate position. Closed circuits are maintained 
for grid and plate currents regardless of switch position by 
means of Re, Rs, and the upper section of R; The values 
of these resistances have been so chosen that they have 
negligible effect on meter readings, yet do not result in ap- 
preciable voltage drop. 

Keying is accomplished in the cathode return of the 
6L6-G crystal-oscillator tube. With this type of keying, the 
cathode tends to approach the screen voltage when the key 
is up; therefore, the filament and cathode should be tied to- 
gether to prevent insulation breakdown, and the filament 
wiring and transformer secondary should be insulated from 
ground. This arrangement requires an individual filament 
winding for the 6L6-G. 

Plug-in coils are used in both plate-tank circuits to ob- 
tain a desirable value for “Q” on both bands. The use of a 
swinging link assembly for L» facilitates output loading ad- 
justments. 


Power Supply Uses New 816’s 


The high-voltage section of the power supply makes use of 
two of the new RCA-816 half-wave mercury-vapor rectifier 
tubes. These tubes are used because the voltage delivered by 
Ti is considerably in excess of the ratings of receiving-type 


FIG. 13 


rectifiers, but not high enough to require the use of the 
larger 866-A/866’s. The 816’s fit right into this transmitter 
design because they are low in cost, have low filament-power 
requirements, and take up so little space. The 816’s, inci- 
dentally, can be used in full-wave rectifier circuits designed 
to deliver as high as 1600 volts at 250 ma. 

The low-voltage requirements of the -transmitter are 
handled by a Preferred-Type 5U4-G rectifier. A single, tapped 
high-voltage transformer and one filter choke is used to 
obtain a dual power supply which has good regulation com- 
bined with low hum output. In addition, it weighs less, oc- 
cupies less space, and costs less than two separate supplies 
would. 

Construction 

By mounting the power-supply components along the 
rear half of the chassis it is practical to place the r-f sec- 
tion next to the panel, so that tuning-condenser shafts are 
readily accessible. This arrangement is quite satisfactory 
with the 10” x17” x 3” cadmium-plated chassis bolted to the 
1%” x 10%” x 19” steel panel. With lighter panels it may 
be necessary to install additional angle brackets to prevent 
sag, if relay-rack mounting is contemplated. Many details 
of the layout can be seen by reference to Figs. 12, 138, and 14. 
Therefore, only the less noticeable but nevertheless highly 
desirable features will be mentioned here. 

The 809 plate-tank condenser, Cs, is mounted on four 
tiny feed-through insulators so that connections to the 
B+ (rotor) can conveniently be made underneath the chas- 
sis. A pi-wound r-f choke is mounted above the chassis 
and connected between the rotor of Co and the centertap of 
L>. The 809 socket is mounted approximately %” below 
the chassis top by means of small metal pillars to lower 
the stray grid-ground capacitance. Short leads to C; are 
obtained by mounting the 6L6-G plate-coil socket above the 
chassis. A large hole is cut in the chassis below the coil 
secket to obtain ample clearance for “hot” r-f and d-c leads 
brought out beneath the chassis. A workmanlike job is as- 
sured by cabling all power leads and tying small parts to 


Bakelite terminal strips. As can be seen in Fig. 138, the 
small filament transformers are mounted around the in- 
side edges of the chassis wherever space is available near 
the tubes they serve. 

Tuning Adjustments 

Initial tuning adjustments should be made with plate 
voltage removed from the 809. This can conveniently be 
done by temporarily removing the plate-cap connectors 
from the 816’s, or better yet, by disconnecting the high 
voltage d-c lead between Cw and Cis. The plate current of 
the 6L6-G, in resonance, should be about 30 ma., and the 
corresponding 809 grid current should be approximately 
35 ma., with no plate voltage on the 809. The oscillator is 
exceptionally easy on the crystal, inasmuch as it is used 
only for straight-through operation. The conventional 60- 
ma. pilot bulb in series with the crystal is omitted, since it 
would not indicate excessive crystal current under any 
condition of tuning or mis-tuning. 

After the 809 stage has been neutralized by one of the 
methods outlined in Transmitting Circuit Facts, plate volt- 
age may be applied to the 809 through a 10000-ohm, 50- 
watt protective resistor. The 809 should now be tuned to 
resonance and a load applied before boosting plate voltage 
to the normal value. With 1000 volts on the 809, C. will 
are over when tuned to resonance unless the tank circuit 
is kept loaded. For optimum output, the 809 should be 
loaded until its plate current is 100 ma. maximum at reso- 
nance. Grid current should then be approximately 25 ma. 

After experience has been obtained in operating the 
transmitter, it should not be necessary to insert a protec- 
tive resistor each time it is tuned. By very carefully tun- 
ing C; so that the 809 grid current is very low, it is pos- 
sible to find the resonance point for Cs without difficulty, 
and to keep the 809 out-of-resonance plate current within 
reason. Then, C: can be tuned for optimum output and Cy 
“touched up”. The preparation of a table showing typical 
dial settings is desirable. Such a table should help to speed 
band and frequency changes. 
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Ci Ce Cs Ce Cui Cio=.005 wf mica, 1000 volts 
(Sangamo) 


Cs—“*‘8 wf Replacement” 600 volt paper condenser 
(Cornell-Dubilier #PE-CH) 


Cs=.0001 wf mica, 1000 volts Sangamo 
C7=100 pwuf Cardwell ZU-100-AS 


Cs—Neutralizing condenser Millen #15003 
(1.5 to 8.3 wut) 


Co—100 wuf split stator condenser Cardwell 
MR-100-BD 


Cio=2 wf 1000 volt Cornell-Dubilier Type TLA 
Cis=.001 wf 2500 volts mica Sangamo 


Ji=Key jack 


FIG. 14 


PARTS SHOWN JIN FIG. 14 


Ri=20,000 ohms, 2 watts 
Re=250 ohms, 2 watts 
Rs=25,000 ohms, 25 watts (IRC #DHA) 


Rs1=3000 ohms, 20 watts (IRC DG) 


Rs=—1500 ohms, 2 watts 

Re Rs=50 ohms, 1 watt 

R;=500 ohms, 25 watts, adjustable 
Ro=40,000 ohms, 50 watts 

Li=B & W “Baby”’ Coils—40 and 80 meters 
Le=B & W BVL Coils—40 and 80 meters 


Ls=12-henry, 
T-19C43) 


300-milliampere choke (Thordarson 
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Ti=6.3-volt, l-ampere filament transformer 
(Thordarson T19F80) 


To—6.3-volt, 8-ampere filament transformer 
(Thordarson T19F97) 


T3—2.5-volt, 5.25-ampere filament transformer 
(Thordarson T19F88) 


Ts=5-volt, 5-ampere filament transformer 
(Thordarson T19F83) 


Ts={1075-0-1075 volts at 125 ma.| 
| 507-0- 507 volts at 150 ma.{ 
(Thordarson T19P57) 
M—0-200 ma. meter Triplett 2” square 


2-watt resistor may be 
if necessary to prevent 


NOTE: A _ 5000-ohm, 
shunted across RFC2, 
parasitics. 


TRANSMITTER CONSTRUCTION 


FIG. 15 
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U-H-F 
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30 to 45 WATTS OUTPUT 
21, to 20 METERS 


This transmitter has been designed to bridge a definite gap 
in modern amateur equipment—the gap between the high and 
the ultra-high frequencies. It will deliver 30 to 45 watts on 
the 2%, 5, 10, and 20 meter amateur phone bands. It can 
be used to feed an antenna directly or to drive a separate, 
high-powered final on one or all of these bands. The new 
RCA-815 push-pull beam tube is employed in the final and 
the modulator. It makes possible efficient u-h-f operation 
with small driver requirements and low cost. 


The Circuit 


The 815 is employed as a straight push-pull modulated 
class C r-f amplifier on all four bands. The circuit is given 
in Fig. 18. The exciter starts out with a 6L6 tritet* 
crystal oscillator and a 40-meter crystal. For 20-meter oper- 
ation the oscillator doubles in its plate circuit to drive the 
815 directly. Neither of the two 6L6 doublers is used for 
operation on this band. For 10 meters, one 6L6 doubler is 
added. For 5 meters, the oscillator quadruples in its plate 
circuit and drives the single 6L6 doubler, while for 2% 
meiers, an additional doubler iube is brought into the circuit. 
Two crystals are required to cover all four phone bands. One 
crystal will do for 20, 5 and 2% meters, while a second 
crystal will provide harmonic output on 10, 5, and 2% meters. 
Suitable crystal frequencies are listed in Table 4. 


Conventional parallel-tuned circuits are used throughout, 
except in the 2%-meter doubler plate tank. In this tank, 
a so-called “series-tuned circuit” is used to make possible a 
larger physical size of Li and to permit tuning of the circuit 
without an increase in the total circuit capacitance. 

Capacitance coupling is used between the oscillator and 
first doubler, and between the first and second doublers. The 
815 grid circuit may be link coupled either to the oscillator 


* The ‘“‘tritet’’ type of oscillator circuit was originally described by Mr. 
JoJ. Lamb in “OSTs* 
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or to one of the doublers, depending on the operating band; 
by means of switch S.. At the same time, S» removes filament 
voltage from any unneeded doubler tubes. This method is 
very convenient for effectively disconnecting a tube from the 
circuit, as only one switch contact is required. In addition, 
a tube with a cold cathode presents only a capacative load 
to its driver, and therefore uses negligible r-f power. This 
method of switching also makes possible the use of very 
short r-f excitation leads. When the transmitter is switched 
from 20 to 10, or from 5 to 2% meters, the 15 or 20 seconds 
required for filament heating should not unduly delay the 
band change. 

A combination of grid-leak and cathode bias helps to pro- 
tect the osciilator and dovbler tubes during the tune-up 
periods by limiting both plate voltage and plate current. 
The 815 obtains its entire bias from a grid leak, however. 


Each r-f tube has a separate voltage-dropping resistor 
for its sereen supply to prevent screen-voltage shifts when 
a doubler is cut into or out of the circuit for band changes. 
The 815 series screen resistor performs an additional func- 
tion as well; it permits modulation of the screen simultan- 
eously with the plate without the need for a special, tapped 
modulation transformer. Modulation of both the screen and 
plate is necessary in order to obtain 100 per cent modulation 
with good linearity. 

Provision is made for two meters in the circuit, one for 
the plate current of any tube, and the other for all grid 
currents except that of the oscillator. S: controls the grid 
meter, and S; the piate meter. The principle of the switching 
circuits is described under the heading RCA ECONOMY 
TRANSMITTER. 

The Layout 


A layout has been chosen that makes for very short r-f 
leads and simplified mechanical construction. The three 6L6 


FIG. 16 


oscillator and doubler tubes are grouped closely together so 
that the r-t leads connecting these tuoes can be as short as 
practicable. With this arrangement, the low-impedance lines 
connecting Sz to the plate circuit links of the 6L6’s and the 
815 grid circuit are also quite short. These low-impedance 
lines are made of two No. 14 copper wires spaced about 
%-inch and held apart by means of small pieces of poly- 
styrene. 


The 815 is the only tube in this transmitter that operates 
as a straight class C amplifier; each 6L6 either doubles or 
quadruples. Therefore, the 815 is the only tube that requires 
shielding to prevent oscillation. Shielding of the 815 is 
obtained by mounting its socket on a vertical baffle plate, 
with the tube horizontal. Additional shielding is furnished 
by the chassis itself. 


The 815 final must be neutralized for stable operation 
with high-efficiency circuits on the 5 and 2% meter bands. 
Construction of suitable neutralizing condensers is simple. 
The grid connections should be crossed over between Cis and 
the 815 socket to permit the neutralizing leads to be run 
directly between Cis and Co. Two No. 14 copper wires are 
run from Cis, one on each side, through 44-inch holes in 
the vertical shield plate. They are supported at their far 
ends by small standoff insulators. The metal top of each 
insulator serves as one plate of each neutralizing condenser. 
Two No. 10 copper wires, each with a %-inch dise fastened 
to one end, may be soldered to Cx, one on each side, to com- 
plete the pair of neutralizing condensers. Each condenser is 
adjusted by bending the No. 10 wire to obtain the proper 
spacing between the %-inch disc and the metal top of the 
insulator. An alternative method of adjusting the condensers 
is shown in Fig. 16. In this arrangement, the %-inch 
dises are soldered to short copper-tubing sleeves which are 
free to slide on the No. 10 wire. Since adjustment of Cx and 
Cx is not critical, this refinement is optional. 


All of the tuning condensers except Cis and Cs are 
mounted below the chassis and supported on strips of Mi- 
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carta. Cis and Cx» are mounted on small standoff insulators 
above the chassis. 

All of the plug-in tank coils, except L:, are mounted above 
the chassis. The 5-pin sockets for Ls and for Ls are mounted 
flush with the chassis, while the sockets for Ls and for Le 
are mounted on top of their respective tank condensers to 
permit short grid and plate leads for the final. The 214-meter 
doubler plate coil, Li, is mounted directly on Cis, in order to 
obtain the shortest possible leads for this circuit. Li is wired 
permanently into the circuit because it does not have to be 
changed when the band is changed. Each link is automatic- 
ally changed with its coil, so it is not necessary to readjust 
the positions of the links for band changes, if the optimum 
positions have been determined at the outset. 


Tuning 

This transmitter was found to be excepticnally easy to 
tune up, especially when one considers the high frequencies 
involved. No “bugs” were encountered in actual operation. 

For the initial tuning adjustments, plate and screen 
voltage should be removed from the 815 by disconnecting the 
815 +B lead. S: should first be set to position A, to prevent 
overloading the doublers when the oscillator is being tuned. 
Ten-meter coils should be plugged in for Le and Ls, and Cs 
adjusted for maximum crystal-oscillator output as indicated 
by the 815 grid current. Maximum output should occur when 
Cz; is set about one turn less than its maximum capacitance. 
A lower setting than this may result in the crystal oscillator 
stage breaking into spurious oscillations. The adjustment 
of Cs is most eritical when the oscillator is used to quad- 
ruple to 10 meters. The same setting is satisfactory when 
the oscillator is used to double to 20 meters. 

After the optimum setting has been found for Cs, the 
transmitter should be tuned up for optimum performance on 
the 20-meter band. Switch S» should be left at position A, 
and 20-meter coils inserted for Le, Ls, and Is. Positions of 
S2 and coil numbers are given in Table 3, while coil dimen- 
sions are given in Table 5. The links mounted on Le and Ls 
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should be trimmed to one turn and bent away, if necessary, 
from the coils to limit the 815 grid current to 6 ma. or less. 
The 815 stage should now be neutralized by one of the 
methods described under TRANSMITTING CIRCUIT 
FACTS. The gap between the pilates of each neutralizing 
condenser is about %-inch for the neutralizing arrangement 
used in this transmitter; the spacing is not critical and can 
be the same for all bands. 

Once the 815 has been neutralized, plate voltage can be 
applied and Cx quickly tuned to resonance. The no-load 
plate current of the 815 is about 10 to 20 ma. at resonance. 
Tuning without load may cause the screen dissipation to go 
as high as 6 watts, and should therefore be done for short 
periods of time only. An antenna may now be coupled to Le 
and the loading increased until the 815 plate current is 150 
ma., the rated maximum. The 815 grid current should be from 
3-5 ma. 

Tuning the transmitter for 10 and 5-meter operation is 
done in the same manner, except that the first doubler is cut 
into the circuit (See Tables 3 and 5). For 10 meters, the 
first doubler grid current should be 1 to 2 ma., and for 5 
and 21% meters it should be 0.5 to 1 ma. These values are 
adequate for full output of this stage. 

For 2%-meter operation the inductance of Ls should be 
adjusted until C:; tunes near minimum capacitance, for maxi- 
mum output. The links on Ls and Ls should be adjusted to 
deliver 2 to 3 ma. grid current to the 815 when the final tank 
circuit is fully loaded. 

The useful power output of the 815, measured into a 
lampload, was 46 watts on 10 and 20 meters with a plate 
input of 60 watts. With this same input the power output 
on 5 meters was 38 watts and on 214 meters, 31 watts. The 
lowered values of measured power output on 5 and 2% 
meters were largely the result of increased circuit losses at 
these frequencies. The tube operates within its plate dis- 
sipation ratings on all bands. 


Modulator Unit 


The new RCA-815 is a highly versatile beam power tube, 
for it can be adapted to audio as well as u-h-f work. Using 
the same plate-voltage supply as the 815 final, an 815 modu- 
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lator delivers the required audio power output with nominal 
plate current and with low distortion. 

The modulator is illustrated in Figs. 19 and 20. A single 
6N7 with its two triode units connected in push-pull furn- 
ishes sufficient drive for the 815. A 6SC7 phase inverter 
driven by a 6SF5 high-mu triode completes the tube lineup. 
The circuit is given in Fig. 21. 

Provision is made for either a low- or a high-level, high- 
impedance microphone. A low-level crystal microphone should 
be plugged into the “low” jack. If it is desired to utilize a 
carbon or other low-impedance microphone, an input trans- 
former must be used between the mike and the appropriate 
input jack. Amplifier gain for either input jack is conven- 
iently controlled by means of Rs, which is connected after the 
6SF5. Placing Rs after the first voltage-amplifier tube, 
rather than before, helps to reduce undesired noises originat- 
ing in the gain control. The maximum signal input to the 
low-level jack should not exceed 0.5 volt. Approximately 2 
millivolts input to the “low” jack is required for 100 per 
cent modulation. 


Screen-Voltage Stabilization Necessary 


It is perhaps not too well known that in order to obtain 
rated output from a class ABz beam a-f power amplifier, the 
screen voltage must be held fixed independent of wide vari- 
ations in the screen current. A voltage-regulator tube, such 
as a VR105-30, is the logical device for stablizing the screen- 
supply voltage in this instance. 

Plate voltage for the 6SC7, 6N7, and 6SF5 are obtained 
from the 450-volt supply through separate resistor-capacitor 
filters which effectively isolate the tubes, reduce hum to a 
very low value, and, in the case of the 6N7, reduce the plate- 
supply voltage to rated value. 

Bias for the 815 is obtained from two midget 714-volt “C” 
batteries strapped underneath the chassis, as shown in Fig. 
20, while bias for the other tubes is furnished by con- 
ventional cathode resistors. A-f voltage for phase inversion 
is taken from the 6N7 grid circuit. In order to lower the 
effective internal impedance of the high-mu 6N7 driver, 
parallel inverse feedback from each 6N7 plate to the cor- 
responding 6SC7 plate is used. 


_ 
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PARTS SHOWN IN FIG. 18 
Ci C4 Cs Cs Co Cio Cis Cis Cis Ci7=0.001 wf mica RFC=25 Turns No. 28 enameled wire spaced one wire diameter on %%” 
C2=85 wut variable (Cardwell No. ZR-35-AS) coil form 
Cs=38-35 wuf mica trimmer (Hammarlund MEX) Mi=—0-10 ma. Grid current meter 
Co=20 wut mica Me2=0-250 ma. Plate current meter 
Cr Cu=25 wf variable (Cardwell No. ZR-25-AS) Ti*=Filament transformer 6.3v. 8a (Kenyon T-387) 
Cis=15 wut variable (Cardwell No. ZR-15-AS) Si=Single pole, 3 position rotary switch 


(Cardwell EU-75-AS) Ss—=Two sections of single pole, 3 position switch and 1 section of 2 pole, 
3 position switch ganged on single switch assembly 


Cis=0.0015 mica Sik : 
Ss=Two pole, 4 position rotary switch 


oe mice * This t f is located on power supply chassis and supplies all fila 
; r s loca s ssis S a- 
Co=35 mwuf/section (Hammarlund No. HFBD-35-C) pe eetepts wectidied Scar ay ates cee ee 


C2=0.001 mica, 1000 v. 
Ri Rs Rio=100,000 ohms, 0.5 watt 


Cic=75 put /section variable 


ADDITIONAL PARTS 


Re Rz Ris=200 ohms, 1 watt 1 Chassis 8” x 17” x 3” steel 

Rs Rs Ris=40,000 ohms, 1 watt 1 Bracket 514” x 8” plus %” mounting ledge 

Rs Re Ro Ru Ris Risc—50 ohms, 0.5 watt 4 Feed through insulators 

Ris=15,000 ohms, 1 watt 6 Sockets. 5-contact, ceramic, RCA type STK-9920 
Riz=9000 ohms, 10 watts 4 Sockets. Octal, ceramic, RCA type STK-9924 
Ris=50 ohms, 1 watt : 2 Standoff ins. 1” long (National No. GS-1) 

Li to Le See Tables No. 3 and No. 5 4 Standoff ins. %” long 
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Optimum impedance match between the modulator and 
its class C amplifier load is obtained with a 6000-ohm prim- 
ary and a 2500-ohm secondary. For transformer T2 speci- 
fied in the modulator circuit legend (See Fig. 21), the 815 
modulator plates are connected to terminals 1 and 6; “+450” 
to terminals 3 and 4; and “+400 (No. 2)” and “To 815 RF” 
to terminals A and D, respectively. 


There is nothing tricky about the layout or construction 
of the modulator unit of this transmitter. Sufficient shield- 
ing for most purposes is furnished by the single-ended metal 
tubes and by the chassis. Shielding problems are greatly 
simplified by allowing plenty of space between the input and 
output circuits of the amplifier unit. Both the modulator and 
the r-f units are built on 8x17x8 steel chassis. 


C\ 
vos 
0 RCA-6SF5 RCA-6SC7 


JI 
C2 c3 
al a 
‘ | 
R| 
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Power-Supply Unit 


The total plate-current requirements of the r-f and modu- 
lator units is greater than 500 ma. at 400 to 450 volts. A 
heavy, three-winding power transformer feeding into two 
different rectifier and filter systems proves to be an eco- 
nomical design. The unit is illustrated in Figs. 22 and 23; 
the circuit is given in Fig. 24. 


The use of two separate filter systems makes it practical 
to employ relatively low-cost filter chokes designed for low 
voltages. By using two separate full-wave rectifier systems, 
it is possible to avoid circuits involving paralleled rectifier 
tubes. The use of a three-winding transformer provides two 
windings in parallel to feed both 815’s plus the speech amp- 
lifier tubes, and the third winding for the three 6L6’s of the 


PARTS SHOWN 


Ci C2 Cs=0.004 uf mica 
Ci=5 uf electrolytic, 50 v. 
Cs Ce Cio Cu=4 uf electrolytic, 450 v. 
Cz Cs=0.01 wf paper, 600 v. 
Co=10 uf electrolytic, 25 v. 
Ri Ris Ris=1 megohm, 0.5 watt 
R2=5000 ohms, 0.5 watt 
tt Rez Ra Rio Ri2=0.5 megohm, 0.5 watt 
So Rs=1 megohm, a-f gain control 
potentiometer 
Ro=2000 ohms, 0.5 watt 

Ln eee To R7=50,090 ohms, 0.5 watt 
Rs Ro=250,000 ohms, 0.5 watt 
Cy Ru=12,000 ohms, 0.5 watt 
Ris=750 ohms, 1 watt 
Ric=10,000 ohms, 10 watts 
Riz=11,000 ohms, 25 watts adjustable 
Ti= Driver transformer 

(Kenyon T-255) 
Te—Output transformer 

(Kenyon T-493) 
Ji= Open circuit input jack 
Jo=Closed circuit input jack 


IN FIG. 21 


(0000000 
00000 


RCA- 
VRIO5-30 


ADDITIONAL PARTS 


1 Chassis 8” x 17” x 3” steel 
4 Sockets 8-contact 

1 Socket 5-contact 

2 Insulators feed through 


O O 
+400 (TO 815 
(NP 2) RF ) 


exciter. The two high-voltage windings that are paralleled 
must, of course, be connected with the same polarity in re- 
lation to each other. The windings should first be connected 
temporarily, and then 110 volts a.c. applied to the primary 
through a 100-watt lamp. If the lamp lights only dimly, the 
polarity is correct. If, on the other hand, the lamp lights to 
nearly full brilliancy, the polarity is incorrect and must be 
reversed. 


Two 866-A/866’s deliver a maximum of 350 ma. to the 
815’s and the speech tubes. A swinging choke Ls, helps to 
provide excellent regulation. Power for the modulator unit 
is taken off after 1; to improve revutation turther and to 
relieve Lz: of some of its load. A dropping resistor, R:, is 
employed to reduce the 815 plate voltage to the rated max- 
imum of 400 volts. 


Two of the new RCA-816’s handle the exciter current 
requirements. About 200 ma. is required for the three 6L6’s 
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for 2%-meter operation. For 5- and 10-meter operation, the 
drain is reduced to about 130 ma., since the 214-meter doubler 
is out of the circuit. For 20 meters, with both doublers out, 


the drain of this section of the power supply is only about 
60 ma. 


The power transformer employed in this power supply is 
quite versatile; in addition to having three different wind- 
ings, each winding has taps for three different voltages. 
While a receiving-type rectifier, such as a 5U4-G or 83 can 
satisfactorily handle the 400-volt, 200-ma. requirements of 
the three 6L6’s of this transmitter, two 816 rectifiers have 
been employed to permit the use of one of the higher voltage 
taps for other equipment, if desired. 


The power-supply unit is mounted on a 10”x17”x3” 
chassis. No panel is shown, although one can be added if 
desired. 


FIG. 22 


Table 3—-COIL NUMBER AND SWITCH POSITIONS 


(40-meter Crystal for all bands) 
Operating 


Link 


Operating 
Band 


Se 
Position 


20 
10 


5 
2% 


Table 4—CRYSTAL FREQUENCY CHART 


Phone Band 


5 Meters 


215 Meters 


Crystal 

Frequency 

KC. 20 Meters 10 Meters 
7000-7075 CW only CW only 
7075-7125 14150-14250 CW only 
7125-7200 CW only 28500-28800 
7200-7250 — 28800-29000 
7250-7300 — 29000-29200 
7300-7500 — 29200-30000 


56000-56600 
56600-57000 
57000-57600 
57600-58000 
58000-58400 
58400-60000 


112000-113200 
113200-114000 
114000-115200 
115200-116000 


Band i .| B & W | Len; Dia a 
Meters Coil Inches Turns | Position 
20 20 MEL* 


20 20 MCL 
20 20 JVL 


10 
10 
10 


10 MEL 
10 MCL 
10 JVL 


00-3 GOV wn 


eh 
Cee 


* Two turns removed from coil 
#t No. 10 Copper Wire 


PARTS FOR FIG. 24 


Ci Ce Cz C1=16 wf electrolytic, 450 v. 
Cs Co=16 uf electrolytic, 500 v. 

Ri Re=8000 ohms, 20 watts 

Rs R4=15,000 ohms, 20 watts 

Rs Re=250,000 ohms 1 watt 

R7z=100 ohms, 20 watts 


Li L:=Smoothing choke, 10 henrys, 200 ma. 
(Kenyon No. T-152) 


Ls=Swinging choke, 6-19 henrys, 306-30 
ma. (Kenyon No. T-510) 


Ti—Filament transformer, 2.5 v., 5a 
(Kenyon No. T-379) 


To=—Plate transformer 
520-0-520 v. 175 ma. 
570-0-570 v. 175 ma. 
570-0-570 v. 175 ma. 
(Kenyon No. T-658) 


Ts=Filament transformer, 2.5 v., 10a 
(Kenyon No. T-352) 


Si Se=S.P.S.T. toggle switch 
F=10a fuse 


ADDITIONAL PARTS 
1 Chassis 10” x 17” x 3” steel 
4 Sockets 4-contact, RCA type STK-9919 
1 Socket 5-contact, RCA type STK-9920 
1 Socket 8-contact, RCA type STK-9924 


FIG. 24 
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360 WATTS INPUT ON C. W. 


240 WATTS INPUT ON PHONE 


6V6-GT PIERCE OSCILLATOR 


813 FINAL AMPLIFIER 


TRANSMITTER 


CONSTRUCTION 


FIG. 25 


RCA SINGLE-CONTROL 360-WATT TRANSMITTER 


Real power with simple one-chassis construction, a single 
tuning control, and high overall efficiency are the outstand- 
ing features of the 360-watt, two-tube transmitter shown 
in the top and bottom views of Figs. 25, 28, and 29. 

This single-control transmitter employs a 6V6-GT as a 
Pierce crystal oscillator and RCA-813 final amplifier. The 
transmitter operates “straight-through” with either a 40-, 
80-, or 160-meter crystal in the oscillator circuit and has 
a novel arrangement in which need for a low-voltage power 
supply is eliminated by obtaining the 6V6-GT plate and 
screen voltage through the 813 screen-dropping resistor. 

The fixed-tuned, band-switching Pierce oscillator circuit 
shown in Fig. 27 makes it unnecessary to retune the oscil- 
lator when changing crystals. The equivalent d-c circuit 
showing how the voltage for the 6V6-GT is obtained is 
shown in Fig. 26. It will be noticed that the d-c resistance 
of the 6V6-GT plate circuit is used to replace part of the 
813 series screen resistor. For technical reasons it is de- 
sirable to have the equivalent d-c resistance of the oscillator 
tube high and its plate current low. A 6V6-GT was chosen 
for the oscillator because it can operate on fairly low plate 
current and still furnish ample drive for the 813. The 
elimination of a separate low-voltage power supply reduces 
the cost of this transmitter. Furthermore, since a buffer 
stage is not required, this transmitter is simpler and can 
be built for no greater cost than one of the same power 
using triodes. 

Ample shielding for the 813 is obtained by mounting the 
large 7-pin socket so that the chassis is flush with the in- 
ternal shield plate of the tube. A glass 6V6-GT is used for 
the oscillator rather than a metal 6V6 because the shell of 
a 6V6 would have to be 400 volts above ground. 
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The location of the various parts on the chassis is not 
particularly critical; a convenient and practical layout is 
shown in the photographs. C; is mounted on two sturdy, 
metal-base ceramic insulators each 1% inches high; Lz is 
mounted on two inexpensive feed-through insulators equipped 
with G-R jacks. The 813 is placed immediately behind the 
tank condenser and has its socket mounted 1% inches below 
the chassis top by means of four angle brackets. The oscil- 
lator tube is mounted near the front left corner of the 
chassis so that the crystal socket, 60-ma. pilot bulb, and 
band switch can conveniently be mounted on the front apron 
of the chassis. The 60-ma. pilot bulb is used to indicate r-f 
crystal current. Since it also acts as a fuse for the crystal, 
it should be left in the circuit at all times. 

As a safety precaution, the 813 plate-current jack is 
mounted on a small strip of bakelite recessed 114 inches 
behind the front chassis apron as shown in Fig. 29. Two long 
6-32 screws make a rigid support for the bakelite strip. Addi- 
tion of an insulated coupling between the shaft of C; and 
the tuning knob is recommended to further reduce shock 
hazard. The power terminals, including a bakelite safety 
terminal for the high-voltage lead, a chassis-type 110-volt 
connector, and an ordinary binding post for ground, are all 
mounted on the rear of the chassis. The various circuit com- 
ponents which are listed by the manufacturer’s trade name 
are the parts that were actually used in the construction of 
this transmitter. In many cases, equivalent parts of other 
manufacture can be utilized, if desired. 


Pierce Oscillator Circuit 


By using an untuned Pierce oscillator for the driver, cir- 
cuit adjustments for band and frequency shifting are reduced 
to a minimum. Tuning adjustments for the oscillator can be 
made once and then forgotten. 


A tapped, untuned plate coil Li (see Fig. 27) is used 
in the oscillator so that high output can be obtained with 
low crystal current on the 40-, 80-, and 160-meter amateur 
bands. The usual form of Pierce oscillator with a conven- 
tional pi-wound r-f choke for the plate tank circuit is quite 
satisfactory for 160-meter crystals. However, 40- and 80-meter 
crystals require critical adjustment of the feedback (grid- 
ground) capacitance Ci to avoid excessive r-f crystal cur- 
rent. Also, any appreciable reduction in crystal current ob- 
tained by reducing the value of the capacitance Cu has the 
effect of lowering the output of the oscillator. These disad- 
vantages can largely be overcome by winding an untuned 
plate inductance of the proper value for a 160-meter crystal 
and shorting out portions of this coil for 80- or 40-meter 
crystals. The coil is illustrated in Fig. 30. When the opti- 
mum value for Ii is used, the oscillator output is at maxi- 
mum, r-f crystal is at minimum, and the value of Cu is not 
critical. Specifications for L: including the tap locations are 
given in the legend for Fig. 27 for the 160-, 80-, and 40-meter 
bands. Different circuit layouts, coil-form sizes, or wire sizes 
may require a slight adjustment of the positions. If it is 
necessary to move one of the taps because of excessive crystal 
current, it is probable that the inductance of Ii is too large; 
if the crystal is hard to start, Li is probably too small. 


All preliminary adjustments to the oscillator should be 
made with the 813 plate disconnected and the supply voltage 
reduced to approximately 1000 volts, either by utilizing a 
different power supply or else by inserting a resistance of 
50000 to 100000 ohms in series with R;. With these adjust- 
ments, approximately 3 to 6 ma. of grid current can be ob- 
tained without the 60-ma. pilot bulb showing any color. The 
813 plate can now be connected and C; tuned to resonance. 
Then, a load can be coupled to Lz and the plate voltage 
boosted to the normal operating value. A 300-watt light bulb 
clipped across a portion of the plate tank gives a nice visual 
indication of the output, and is often much more satisfactory 
for testing purposes than an antenna load. With 2000 volts 
on the plate of the 813 and 180 ma. plate current, a 300-watt 
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FIG. 26 


bulb should light up to practically full brilliancy. After sat- 
isfactory output has been obtained, the dummy load can be 
removed and the antenna connected. 

It should be noticed that when the 813 plate tank is tuned 
to resonance, the screen current rises as resonance is ap- 
proached. The increasing screen current increases the power 
input to the oscillator because of the series arrangement 
which in turn increases the oscillator output, crystal cur- 
rent, and 813 grid current. These increases in grid and crys- 
tal currents are entirely normal and are not necessarily an 
indication of regeneration in the 813 stage. It is best to keep 
the 813 plate tank loaded at all times unless the voltage 


RCA SINGLE-CONTROL 360-WATT 
TRANSMITTER 


Ci C2 Cs Ca Cs Co Cis=0.005 BDT mica, 
1000 v. 


C:=90 wmf, 0.084 in. #spacing 
(Cardwell XP-90-KS 


Cs=0.002 uf BDT mica, 5000 v. 
Co—0.00005 uf BDT mica, 1000 v. 
Cio=0.006 uf BDT mica, 1000 v. 
Cu1=0.0001 uf BDT mica, 1000 v. 
Ciz=0.001 wf BDT, 2500 v. 


Li=155 turns #28 enamelled wire close- 
wound on 114” dia. form, tapped at 
21 and 65 turns, for 40 and 80 meters 
respectively 


Le=Bud “‘T”’ coils for crystal frequency 
Ri=20000 ohms, 1 watt 
Re Rs=50000 ohms, 1 watt 


Rs=20000 ohms, 10 watts (omit for 
phone) 


R5=—50000 ohms, 50 watts 
Re=1000 ohms, 1 watt 
Ry=Keying relay (Guardian K-100) 


Ti=—10-v. 5-a. filament transformer 
(Thordarson T-19F96) 


Te—6.3-v. l-a. filament transformer 
(Thordarson T-19F 80) 


J1 J2—Current jacks 
J3—Key jack 
X=Crystal 


# 0.07 in. spacing is adequate for ew 
operation 


* Reduce to 1600 v. for PM phone 


+2 000V. 
MAX.* 


Si 


applied to the hot end of R; is reduced to ap- 
proximately 1000 volts, as mentioned earlier. 
When filament voltage is applied, sufficient 
time should be allowed for the 6V6-GT 
heater to warm up before applying high 
voltage. If this is not done, excessive voltage 
may appear across the 6V6-GT. 


Screen-Keying System 

The screen-supply circuit is keyed be- 
cause the small amount of current that must 
be handled makes it relatively easy to elimi- 
nate key-clicks. In addition, break-in opera- 
tion becomes possible without the use of fixed 
bias, because the oscillator is keyed simul- 
taneously with the 813. The filter Ci. Re re- 
duces key clicks considerably, and also serves 
to “blow out” ares across the relay con- 
tacts. If the filter is omitted, the relay con- 
tact spacing must be nearly % inch to ex- 
tinguish the are. It is absolutely necessary 
to use a keying relay in this circuit because 
of the high voltage which is handled. Key- 
ing is positive and clean-cut and without 
clicks or chirps. 

For the c-w conditions of 2000 volts on 
the plate of the 813, 180 ma. plate current, 
and 7 to 10 ma. grid current, a useful car- 
rier power output of 275 watts was ob- 
tained with an efficiency of better than 75%, the total 
bleeder current (which is the oscillator plate current) being 
25 ma. For ’phone or ec-w operation at 1600 volts or less, 
Ri should be disconnected in order to supply the correct 
screen voltage'to the 818. 


Arrangement for Modulation 


With no change other than a reduction of plate voltage 
to 1600 volts and omission of R:, the transmitter is ready 
for the modulator. With 1600 volts on the plate of the 813, 
150 ma. plate current, and 7 ma. grid current, a useful car- 
rier power output of 175 watts was obtained with an ef- 


FIG. 28 


ficiency of better than 70%. Since the screen-bleeder cur- 
rent was slightly less than 20 ma., the modulator must be 
able to handle 150 + 20, or 170 ma. at 1600 volts. A pair of 
RCA-809’s in class B would furnish the 135 watts of audio 
power required, but a separate 1000-volt supply would be 
needed for this combination. If the plate voltage of the 813 
is reduced to 1500 volts, a pair of class-B 811’s can be 
operated from the same power supply. A modulator using 
class-B 811’s and an associated supply are described in 
SPECIAL RCA HAM BULLETIN No. 1. This publication 
can be obtained on request from the Commercial Engineering 
Section, RCA Manufacturing Co., Inc., Harrison, N. J. 


FIG. 30 


FIG. 31 FIG. 32 


@ 10-160 METER OPERATION 


@ 310 WATTS INPUT ON PHONE 


@ 450 WATTS INPUT ON C.W. 
@ PUSH-PULL 812 FINAL 
@ CLASS B 811 MODULATOR 


The 10- to 160-meter, three-stage transmitter illustrated 
above is designed for either c.w. or plate-modulated-tele- 
phony operation. It has a power output of approximately 
340 watts on c.w. and 240 watts on ’phone. 


Band changing can be accomplished conveniently and 
rapidly by means of plug-in coils. Because each oscillator 
cathode coil can be used on two or more bands, only four 
coils have to be changed in most cases. 
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PLATE-MODULATED ‘PHONE-CW TRANSMITTER 


The transmitter includes 4 separate chassis-panel units 
mounted on an open, 6-foot relay rack. These four units 
will be described in detail, and are as follows: High-voltage 
power supply, class B modulator, crystal oscillator plus low- 
voltage supply, and buffer amplifier plus push-pull 812 final 
amplifier. The transmitter is complete except for a speech- 
amplifier-and-driver chassis and an antenna-tuning network. 
A suitable circuit for the speech equipment is shown in 
Fig. 45 on page 70. The design of the antenna-tuning unit 
will, of course, depend on the type of antenna feeder system 
to be used. 


PM Transmitter; Exciter and Low-Voltage Supply Unit 


The exciter unit (see Figs. 33, 34, and 35) consists of a 
standard “Tritet” crystal oscillator using an RCA-6L6. The 
plate circuit of the oscillator is used for “straight-through” 
operation, frequency doubling, or frequency quadrupling, 
whichever may be required. In each case, ample grid excita- 
tion is delivered to the 807 buffer stage located on the final- 
amplifier chassis. 


The exciter unit employs a husky 600-volt power supply, 
which furnishes plate voltage both to the 6L6 oscillator 
(from a tap on a voltage divider) and to the 807 buffer. 
A pair of 816’s are used in this supply because the 800 volts 
delivered by the power transformer is considerably in excess 
of the voltage rating of rectifiers such as the 83 and 5Z3. 


The only trick in getting the “Tritet” oscillator to 
operate properly on the 2nd and 4th harmonics of the crystal 
is in the design and tuning of the cathode tank (I2C.) shown 
in Fig. 384. The fourth-harmonic output is ample to 
drive the 807, and the second-harmonic output is several 
times larger than necessary. Data for the cathode coils and 
for the plate coils are given in tables 6, 7, and 8. 


A number of variable factors influence the cathode tank 
capacitance, so that individual adjustment of C. is recom- 
mended for each installation. If the tuning adjustment is 
not correct, the 6L6 may oscillate vigorously, self-excited. 
If the inductance of Le is too far from the optimum value, 
any amount of adjustment on C, will not produce satisfac- 
tory operation. Self-excited oscillation is highly undesir- 
able; it can usually be detected on a receiver, and also by 
a relatively broad, slow dip in the oscillator plate current 
(nominally about 50 ma. when the plate circuit is out of 
resonance). A true crystal-controlled harmonic oscillation 
will produce a fast, sharp dip in plate current as Ce is passed 
through resonance. It will also produce, at exact resonance, 
a decided dip in r-f crystal current, as indicated by pilot 
bulb “P.” Normally, this bulb should glow only a dull red, 
—never “white.” 


It is recommended that the oscillator plate voltage be 
limited to 320 volts and the screen voltage to about 150- 
200 volts to avoid danger of fracturing the crystal due to 
circuit misadjustment during tuning. Also, that the 
cathode tank coils be individually tuned by separate fixed 
mica trimmers, as indicated in table 6. Thus, once the cor- 
rect adjustments are made, there is no danger that C, will be 
mis-tuned. In addition, it is a definite advantage to be able 
to plug in a correctly tuned cathode tank for each desired 
operating band, instead of having to re-tune a variable-air 
condenser—and perhaps having its capacitance pass through 
a number of values definitely ‘inimical to crystal longevity! 
One more precaution—do not mistake the 3rd harmonic for 
the 4th; for example, with a 10-meter plate coil, a plate- 
current dip can be obtained at 21 Mc as well as at 28 Me. 


The layout of the parts on the exciter chassis is shown 
in Figs. 33 and 35. The steel panel is %” x 1014” x 19” 
and the cadmium-plated steel chassis is 3” x 10” x 17”. 


TRANSMITTER 


Table 6—OSCILLATOR CATHODE COIL DATA 
(Le, FIG. 34 ) 


Coil Xtal 4 Form Shunt Operating 
No. | Band | TYns Wire | piameter | Leneth EO Bands 


8 |#20DCC} 1%” LY. 10-70 wuf|40, 20 & 10 
11 |#20DCC| 1%” Ay 
22 # 28 DCC im ye" 25-100 wuf | 160.80 & 40 


*Use mica trimmers and adjust each one for optimum harmonic operation 
of the oscillator. 


Table 7—OSCILLATOR PLATE COIL DATA 
(Ls, FIG. 34 ) 


° Mean 
Wire Diameter 


#14 bare 
#14 bare 
#20 DCC 
#20 DCC 


*Taps as follows for 807 excitation lead: 
A = Center C = 7 turns from plate end 
B = 6% turns from plate end D = 20 turns from plate end 


Table 8—BUFFER PLATE COIL DAT 
(Li, FIG. 38 )* ‘ 


. Mean 
Wire Diameter 


Oud. 14%” 
tu” C.T. 24,” 
#14 bare ae 
#16 bare 214” 
18 bare 21" 


copper tubing. 


FIG. 34 


PARTS SHOWN IN FIG. 34 


Ri=50000 ohms, 1 watt 
R2=300 ohms, 1 watt 
Rz= 15000 ohms, 25 watts; tap adjusted to 


320 volts from ground 
Ri=10000-ohm, 4-watt potentiometer 


Rs=7500 ohms, 10 watts 

Ci Co=8-8 wf dual-section paper, 600 v. 
(Cornell-Dubilier #PEB-6808) 

Cs Cs C7=0.005 wf mica 

C41=See text and Table 7 


Cco=100 mwuf variable 
(Cardwell #ZU100AS) 


Li=15 h., 550 ma. filter choke 
(Thordarson #T-74C29) 


Lz Ls=See Tables 6 and 7 


Ti=—Plate transformer, 900-800-0-800-900 
v., 225 ma. (Thordarson #T-19P56) 


T2—Filament transformer, 2.5 v., 10 a. 
(Thordarson #T-19F90) 


P=Tam bead pilot bulb, 6.3 v., 150 ma. 
(Mazda #40) 
X=40, $0, or 160 meter crystal 


M=0-100 ma. plate meter, 2” square 
(Simpson #127) 


A=6-pin wafer socket 
FIG. 35 
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CONSTRUCTION 


Table 9—FINAL AMPLIFIER GRID COIL DATA 
(Li, FIG. 38 )* 


Turns Wire 


6 #14 bare 


Mean 
Diameter 


114” 


12 #14 bare 


20 #16 bare 


#18 bare 


114” 
1A” 
154” 


160 


Q”" 


(Or) 


Bud Type 


OCL-10 


eOCHsZ0S 
OCL-40 
OCL-80 
OCL-160 


*All coils are center tapped and center linked with a 2- or 3-turn link. 


Table 10—FINAL AMPLIFIER PLATE COIL DATA 
(Ls, FIG. 38) 


Mean 
Diameter 


2,” 


platy 
16 


21,” 


314" 


#12 bare 


5” 


7 All coils are center tapped and center linked with a 2-turn link. 

EA 75-uut padding condenser (not shown) must be shunted across 
the 160-meter coil, in addition to Cie. A coil of slightly larger 
inductance can be used with Cie alone, although the LC ratio will 
be somewhat larger than the value required for a “‘Q”’ of 12. 


* C.T. indicates copper tubing. 


FIG. 33 


TRANSMITTER CONSTRUCTION 


PM Transmitter; Final Amplifier Unit 


The r-f power amplifier employs two RCA-812’s in push-pull, chassis and panel is shown in Figs. 36 and 37. The %” x 


driven by an RCA-807 buffer mounted on the same chassis, 17%” x19” steel panel is mounted on a cadmium-plated steel 
as illustrated in Figs. 36, 37, and 38. Fig. 31 shows the rear Chassis oi xu Oxeliar 
view of the transmitter, mounted in a 6-foot relay rack. The The voltage leads to the amplifier unit are brought in 
812 stage will deliver a power output of approximately 340 through a cable (see Fig. 38) terminated with a 6-pin tube 
watts on cw and 240 watts on ’phone. Ample grid excitation base. The tube-socket receptacle (P) has its 6 terminals 
is supplied by the 807 buffer on all 5 bands. marked 1-6-7-4-8-9. Each of these terminals must be con- 
For cw operation, the final stage is directly keyed in the nected to correspondingly numbered terminals on all of the 
filament-return circuit by keying-relay L;. When the key other chasses. For example, amplifier terminal No. 1 is tied 
plug is removed from the key jack (J), the relay automatic- in with terminal No. 1 on the exciter, modulator, and high- 
ally closes the 812 filament-return circuit, so that the ampli- voltage power-supply chasses. Amplifier terminal No. 7 is 
fier is ready for plate-modulated operation. connected to exciter terminal No. 7, and so on. The same 
One additional S.P.S.T. switch, not shown in Fig. 38, . wiring system applies to all other cable connections. 
might well be added to the amplifier panel. This switch D-c plate current of the 807 should never exceed 100 ma. 
should be inserted in series with the +600-volt lead coming The two 812’s should not be run at more than 300 ma. on ew, 
from cable terminal No. 7, so that the plate-and-screen volt- or 250 ma. on ’phone. During the initial tuning of the 812’s 
age supply to the 807 can be removed while the oscillator on each band, a 5000-ohm, 200-watt protective resistor should 
stage is being tuned; otherwise, the 807 is likely to be kept be inserted in the +1250-volt lead. This resistor can con- 
out of resonance too long with resultant overheating of the veniently be connected in series with terminal No. 6 on the 
tube. One of the Yaxley ceramic ‘“Hamband” rotary switches modulator chassis. This simple precaution will prevent the 
will satisfactorily handle the voltage involved. r-f tubes and the power supply from being heavily overloaded 
The mechanical layout of the circuit components on the due to prolonged out-of-resonance operation of the final stage. 


RCA- 812 


RCA-807 


TO ALL 
OTHER 
CHASSES 


Ty 


H7V. 60~ 


FIG. 38 
PARTS SHOWN IN FIG. 38 


Ci=3-30 wuf mica trimmer (Hammarlund #MEX) 

C2 Cs Cs Ce Cz Cs Ciz2 Ciz=0.005 wf mica 

C4=165 wut, 0.05” air gap (Cardwell ##MO-165-BS) 

Co=260 wuf/section, 0.031” air gap (Cardwell #MR-260-BD) 
Cio Cu=4-7 wut, 0.140” air gap (Cardwell ##ZS7SS) 

Cis Cis=0.002 wf mica, 5000 V. (Sangamo #A50) 

Cis=100 uwuf/section, 0.070” air gap (Cardwell #MT-100-GD) 
Ri=10000 ohms, 1 watt 

Re=300 ohms, 10 watts 

Rs=40000 ohms, 10 watts 

R4=38500 ohms, 25 watts* 

RFC: RFCs=2.5-mh r-f choke (National #R-100) 

FIG. 37 La Le Ls La Ls Le=See Tables 5, 6, and 7 

Ti=Filament transformer; 6.3 v., 3 a. (Thordarson #T-19F97) 
To—Filament transformer; 6.3 v., 10 a. (Thordarson #T-19F99) 
Mi=0-10 ma. grid meter (Simpson #127) 

Me2—0-200 ma. plate meter (Simpson #127) 

Ms=0-150 ma. grid meter (Simpson #127) 

M1i=0-500 ma. plate meter (Simpson #127) 

J=Key jack 

L7z= Keying relay, 6.3 V. A.C. (Guardian #K-100) 

P=6-pin ceramic socket 


* Reduce R4 to 2500 ohms for plate-modulated telephony service, in order to 
obtain grid-bias voltage shown in tube data under ‘‘Typical Operation.” 


PM Transmitter; Class B 811 Modulator Unit 


The class B modulator unit employs two RCA-811’s and is hazard on the panel. Resistor R2 affects the meter reading 
capable of delivering (with a plate voltage of 1250 volts) a very little; its purpose is to keep T; and Ts grounded in case 
useful audio power of 171 watts. Actually, only 155 watts the meter circuit should open accidentally. Otherwise, Ti 
are needed to modulate completely the 310-watt input to the and Ts would assume the high d-c plate potential. 
push-pull 812 final amplifier. At 1250 plate volts, the 811 One essential design feature of the modulator purposely 
modulators operate with zero bias, so that no troublesome has been left for the individual amateur to supply, because 
bias-supply problem is presented. there are several designs which can be selected. This feature 
The modulator unit is illustrated in Figs. 39 and 40 is the shorting mechanism for the secondary winding of T:— 
and in Fig. 41. Filament switch S: permits the tube the output transformer. It is absolutely essential, of course, 
filaments to be turned off when ecw operation is desired. that this winding be shorted for cw operation. The most 
The d-c plate-current meter (M:) is connected in the fila- simple method is to shunt a S.P.S.T. high-voltage switch 
ment-return lead so that it does not create a high-voltage (rated for about 2500 volts) directly across the secondary. 
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This switch can be mounted on the panel without destroying 
panel symmetry. 

An “elegant” solution is to employ a suitable relay (such 
as L, in Fig 38) across the secondary of the modulation trans- 
former. Then, when keying-jack “J” (Fig. 38) is replaced 
with a suitable 2-circuit jack (1 “open” circuit and 1 “close” 
circuit), the shorting relay will automatically operate when- 
ever the key plug is inserted in “J”. This convenient arrange- 
ment relieves the operator of the necessity for remembering 
to short T:, The voltage to operate the shorting relay can be 
obtained from the 807 filament transformer, Ti (Fig. 38). It 
should not be obtained from the 811 filament transformer or 
from the 812 filament supply. 

Data for making cable connections to the modulator chas- 
sis are given in the Final Amplifier Section. For convenience 
in connecting the Kenyon input and output transformers, the 
following data should be used: 


INPUT TRANSFORMER OUTPUT TRANSFORMER 


No. T-263 No. T-496 
Primary Secondary Primary Secondary 
Plate=2 Grid=C (18000 ohms) (5100 ohms) 
Plate=2’ Grid=C’ Plate=1 Connect to I 
B+=4 & 4’ CTD &=D! Plate=13 Connect to J 
: ieee CeO 
(Turns ratio, P to 4% S=6:1) TionAy & 5 
Tie 6 & 14 
PRICE Mihm Gouri 
B+=16 


In operation, the no-signal d-c plate curent of the two 
811’s is about 50 ma.; the d-c plate voltage is about 1315 
volts. With a sine-wave signal modulating the r-f carrier 
100%, the modulator current and voltage are about 180 ma. 
and 1290 volts, respectively. 

The steel panel on the modulator unit is %” x 10%” x19”. 
The cadmium-plated steel chassis employed is 3” x10” x17”. 


RCA~8ll 


FIG. 41 
PARTS SHOWN IN FIG. 41 


Ri=6.3-volt pilot light (green) 

R2=50 ohms, 25 watts 

Ti1=18-watt universal driver transformer (Kenyon #T-268) 
T2—300-watt universal output transformer (Kenyon #T-496) 
T3=6.3 v., 8 a. filament transformer (Kenyon #T-387) 
M:i=0-300 ma. plate meter (Triplett #426) 

Si=S.P.S.T. toggle switch; 3 a., 250 v. 


JP=4-terminal chassis connectors (H. B. Jones #P-304-AB and 
#S-304-FHT) 


X=Insert 4.5-v. bias battery when d-c plate voltage is 1500 volts* 


*The 811’s in this transmitter do not need to be operated at more than 
1250 volts. 


TRANSMITTER 


FIG. 39 


FIG. 40 


CONSTRUCTION 


Speech Amplifier and Driver 


Although no speech amplifier and driver are shown 
mounted in the transmitter rack, a recommended design for 
this equipment is shown in Fig. 45. Two RCA-2A8 triodes, 
operated with self bias, supply sufficient driving power for 
the 811’s, provided the power supply is carefully adjusted to 
the permissible maximum of 360 volts. Best operation under 
both ICAS and CCS conditions for the 811’s will be obtained 
when the driver transformer is adjusted for a 5 to 1 or a 6 to 
1 step-down turns ratio, from primary to one-half secondary. 

The 6SJ7 speech amplifier and the 6N7 phase inverter are 
capable of driving the 2A3’s to full output if a microphone 
having a peak output of 10 to 12 millivolts is employed. This 
output voltage (or more) is usually available from amateur- 
type crystal microphones. It is important, of course, to use 
a standard, shielded microphone cable to prevent r-f pickup. 
Circuit details and a parts list for the complete speech am- 
plifier and driver are shown in Fig. 45. The plate-to-plate 
impedance (5000 ohms) of the 2A3’s is low enough so that 
a short, 3-wire, shielded line can be run a reasonable distance 
from their plate circuit to the Jones plug on the modulator 
chassis. For example, the 2A3’s may be located on one side 
of the operating room and the transmitter rack on the other. 
A low-impedance line is not recommended, due to the extra 
driving power which is lost when two a-f coupling trans- 
formers are employed. A class B modulator of the type 
described is not only quite economical on a basis of audio- 
watts-output-per-dollar, but at the same time is capable of 
providing a modulating signal of high quality. The measured 
total harmonic distortion is only 5.8 per cent at a measured 
a-f power output of 171 watts. 


PM Transmitter; High-Voltage Power-Supply Unit 


The 1250-volt, 500-ma. power supply unit is illustrated in 
Figs. 42 and 48. Safety features include placing of the high- 
voltage transformer terminals next to the panel, insulated 
plate connectors on the 866-A/866’s, a female cable re- 
ceptacle, and mounting of several high-voltage components 
under the chassis. Rubber safety caps (not shown) should 
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be placed over the terminals of filter chokes Li and Ix, as an 
additional precaution. 

For ’phone operation, the Thordarson high-voltage trans- 
former is used with the 1560-volt secondary taps. The d-c 
output voltage with the modulator “resting” is approximately 
1250 volts when the usual a-c line-voltage regulation is taken 


into account. Under full load, the measured ripple in the 
812 plate supply is 0.69 per cent (when the carrier is fully 
modulated). 

For c-w operation, the 1875-volt transformer taps can be 
used. The key-up voltage is 1660 volts. Under a key-down 
load of 300 ma., the final-amplifier plate voltage is about 
1500 volts. 

The a-c line switches Si, S2 and Ss are wired in series. 
S: controls the filaments of all the tubes in the transmitter; 
Se controls the 600-volt power supply on the exciter chassis; 
and Ss controls the high-voltage power supply. Neither Sz 
nor Sz will operate unless filament switch S: is turned on first. 
Likewise, Ss will not operate unless both S: and Sz are closed. 
In normal operation of the rig, Si: and Ss are left on, so that 
Se becomes the master plate-supply switch for both low- and 
high-voltage supplies. 

The power-supply unit has fuses in both sides of the a-c 
line, in order to meet Underwriters’ requirements. These fuses 
should be as small as the peak rectifier load will permit; a 
value of 15 amperes is satisfactory. 

The two filter condensers, the rectifier filament trans- 
former, and the 200-watt bleeder resistor are mounted be- 
neath the chassis. The resistor is mounted about one inch 
below the chassis so as to allow free circulation of air. A 
series of %-inch vent holes (not shewn) should also be drilled 
in the chassis, above the bleeder, in the clear space between 
the plate transformer and the filter chokes. 

The steel panel on the power-supply unit is %” x10%”x 
19”, The cadmium-plated steel chassis’is 3” x12” x17”. 


FIG. 42 


FIG. 43 


Ci=6-uf electrolytic, 25 V. 
Co=0.05 wf, 400 V. 

Cs Cu=8-yuf electrolytic, 450 V. 
C4=0.002 uf, 400 V. 

Cs=25-uf electrolytic, 25 V. 

Ce C7=—0.01 wf, 600 V. 
Cs=40-yuf electrolytic, 150 V. 
Co=1-uf paper, 600 V. working 
Cio=16-yuf electrolytic, 450 V. 
Ri=2 megohms, 0.5 watt 
R2=1400 ohms, 0.5 watt 
Rs=2.2 megohms, 0.5 watt 

Ra Rie=0.5 megohm, 0.5 watt 
Rs5=75000 ohms, 0.5 watt 


Re=1-megohm a-f gain-control 
potentiometer 

R7=3500 ohms, 0.5 watt 

Rs Roe=0.25 megohm, 0.5 watt 

Rio—480000 ohms, 0.5 watt 

Ru=20000 ohms, 0.5 watt 

Ris=780 ohms, 10 watts 

Ris=25000 ohms, 10 watts 

Ti=Power transformer, as indicated 

Li=12-henry, 120-ohm, 100-ma. 
smoothing choke 

Le—40-henry, 2000-ohm, 15-ma. 
smoothing choke 

Si=S.P.S.T. a-c line switch 

AA’=Input for crystal microphone 

* From 6SJ7 grid to 2A8 grids. 


NOTE: The primary of Ti should be by-passed by two 0.1 ba condensers 
in series, with the mid-point grounded to the chassis. 
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TRANSMITTER CONSTRUCTION 


PM TRANSMITTER; 
HIGH-VOLTAGE POWER-SUPPLY UNIT 


0000 
Ly} 


RCA- La 
866-A/ 
866 


"83 


GREEN AMBER RED 


FIG. 44 


Ci Co=2 uf, 2000 V. (Cornell-Dubilier #TJU-20020) 

Ri=25000 ohms, 200 watts (Ohmite ‘‘Dividohm” #1368) 

Li=5-20 henry, 75-ohm, 500-ma. swinging choke (Thordarson 
HT-19C38) 

Le—12-henry, 90-ohm, 400-ma. smoothing choke (Thordarson) 
HT-19C44) 

Ti1—2.5-V., 10-A, filament transformer (Thordarson #T-19F90) 

Te—500-ma. high-voltage transformer, 1875-0-1875 and 1560-0- 
1560 volts RMS (Thordarson #T-19P64) 


Bi Be Bs=115-V. pilot lights, candelabra base (Drake No. 75; 
color as indicated) 


St (S3=S- Pi Sete 2505Viegn a LO0-a: 
switch) 
Se DPA Suies 
switch) 
F=A-c line fuses, 15 a. (Littelfuse #1075) 

P=5-pin ceramic tube socket 


(Cutler-Hammer power toggle 


250-V., 10-a. (Cutler-Hammer power toggle 


SPEECH AMPLIFIER AND DRIVER 
FOR CLASS B 811’s. VOLTAGE GAIN, 5700* 


RCA-6SJ7 RCA-2A3 


C4 ~ RGA-6N7 


CHASSIS’ 


S| 
o—- 


II7V., 60~ 
A-C LINE 


See 


FIG. 45 


The various components which have been mentioned by 
manufacturers’ trade names in each of the units 


described in this book are the parts which were actually 
used. Other parts may be substituted with equally 
good results provided they have similar characteristics. 


FILTER DESI 


RECTIFIER FILTER DESIGN 


GN CURVES 


FOR FULL-WAVE, SINGLE-PHASE CIRCUITS ONLY—60-CYCLE SINE-WAVE SUPPLY 
(When the supply is a 50-cycle source, multiply the selected values of inductance and capacity by 1.2. 


When the supply is a 25-cycle source, 


SINGLE -SECTION FILTER 
uy 


TO OUTPUT LOAD 
OF RECTIFIER RESISTANCE 
TUBES RL 


Fig. 46—Curves for choice of filter values 


0.3 0.4 


multiply the filter values by 2.4.) 


CAPACITANCE (C}) — MICROFARADS 
0.6 0.8 | phiips Sake 


+f 


4 


for (1) the first section of a double-sec- 


tion filter, or (2) a single-section filter. 


DOUBLE-SECTION FILTER 
Lo 


uy 


TO OUTPUT LOAD 
OF RECTIFIER RESISTANCE 
TUBES Ru 


Fig. 47—Curves for choice of filter values 


for second section of a double-section 
filter. 


ERMS=Maximum volts (RMS) per plate 
applied to rectifier tube. 

Ri=Load Resistance. 

ERi—Per cent ripple in d-e output volt- 
age from (1) the first section of a 


double-section filter, or (2) a single-sec- 
tion filter. 


Er2=Per cent ripple in d-c output volt- 
age from second section of a double-sec- 


tion filter. 


INDUCTANCE (Lj) — HENRIES 


GENERAL RULES . 


FOR SELECTION OF FILTER 


CONSTANTS 


SINGLE-SECTION FILTER 


(FIG. 46) 


Select Inductance Values 


ita bd 


(1) above proper RL Curve 


(2) to left of proper ERMS 
Curve 


(3) along desired ER: Curve 


For each selected inductance value, use corresponding 
value of filter capacitance. 


DOUBLE-SECTION FILTER (FIG. 47) 


(1) Select desired percentage of output ripple voltage ER: 
on appropriate curve of ER: 


(2) Read corresponding Lz Cz product 


(3) To satisfy this product, choose convenient values of 
Le and Co 

(4) Check value of selected Lz: to make sure that it is 

greater than 3 (Ci: + Cz) + 2Ci Ce 


0.1 


10 20 30 40 


EXAMPLE No. 1 


Problem: Given a d-c output voltage of 3180 volts (corresponds to a peak 
inverse voltage of 10,000 volts) from a 60-cycle full-wave rectifier employ- 
ing two 866-A/866’s, design a single-section filter of the choke-input type 
which will limit the ripple voltage to 5% at a load current equal to the 
combined maximum d-e load-current rating of the tubes (500 ma.), and 
still prevent the peak plate current of either tube from rising higher than 
the maximum peak plate-current rating of the 866-A/866. 

Procedure: Erms is equal to 3180 x 1.11, or 3535 volts (see Summary 
of Rectifier Circuit Conditions, page 32). Ri is equal to 3180/0.5 ampere, 
cor 6360 ohms. From Fig. 46. Ri=6360 lies below curve Erms=3535 (as 
shown for the 866-A/866). Hence, any combination of inductance and 
capacitance along the curve Eri=—5% and to the left of the curve Erms= 
3535 will satisfy the requirements. A suitable combination is a filter pec- 
tion employing a 25-henry choke and a 1-uf condenser. 


EXAMPLE No. 2 


Problem: Given a d-c output voltage of 3180 volts (corresponds to a peak 
inverse voltage of 10,000 volts) from a 60-cycle full-wave rectifier employ- 
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TOUUNTAAROGANEA ALLAH 


60 80 100 


HENRIES (Lo) X MICROFARADS (Coa) 


ing two type 866-A/866’s, design a double-section filter which will limit 
the output ripple voltage to 0.5% at a load current equal to the combined 
maximum d-c load-current rating of the tubes (500 ma.) and still prevent 
the peak plate current of either tube from rising higher than its maximum 
peak plate-current rating. The input choke is to be of the swinging type 
and the voltage regulation is to be good from no-load to full load. 


Procedure: Erms is equal to 3180 x 1.11, 3535 volts. At maximum 
load, Ri=3180/0.5 ampere, or 6360 ohms. Therefore, any combination of 
inductance and capacitance along Eri and to the left of Erms=3535 will 
be suitable. A value of 10% ripple at the output of the first filter section 
will be assumed to be satisfactory. The minimum value of swinging-choke 
inductance and corresponding value of capacitance for the first-section 
filter condenser, therefore, may be selected along curve Ern=—10% and to 
the left of curve Erms=3535 volts (for 866-A/866). Suitable values nre 
13.5 henries and 1 wf. The maximum value of swinging-choke inductance to 
be used with a condenser having a capacity of 1 pf should be as high ‘as 
practical. Assume that this value value is 40 henries. Then, with a cap- 
acitance value of 1 uf the maximum value of Ri is approximately 44,000 
ohms. Therefore, a bleeder resistance of 44,000 ohms is required to keep 
the d-c output from ‘‘soaring” at transmitter no-load conditions. With 
a load resistance of 44,000 ohms, the bleeder current is 2385/44000—0.073 
ampere, or 73 ma. The total useful d-c output current is then 500-73, or 
427 ma. 


The design of the second filter section should now be considered. It 
must be capable of reducing the ripple voltage from 10% in the first 
section to 0.5% in its own output. From Fig. 47, the value of the product 
Le Ce is 37 as read on the curve Eri—10% when Ere=0.5%. If Ce is 
chosen to be 2 pf, L2=37/2, or 18.5 henries. This value of Le is greater 
than 3 (Ci+Cz)+2 CiC2=3(14-2)—2 (1x2), or 2.25, and therefore 
of ample size to avoid resonance effects. 


is 
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TUBE SOCKETS 


CERAMIC WAFER TYPES 


RCA Ceramic Wafer Sockets are designed for transmitting, special-purpose, and receiving tubes. They have 
high dielectric properties and low moisture-absorbing characteristics. The top and edge surfaces are glazed and 
the bottom wax impregnated. Socket contacts are cadmium-plated phosphor bronze having cadmium-plate steel 
pressure springs. All contacts are recess-mounted to prevent turning. A circular groove in the top face of 
the base facilitates pin location. 


No. Type Net Price No. Type Net Price No. Type Net Price 
STK-9923 — 7-contact 
STK-9919 —4-contact eSG  srTK-9921—6-contact $.ds6 (ned $.38 
STK-9922 — 7-contact STK-9924 — Octal 
STK-9920 — 5-contact .36 (small pin circle) .38 (Illustrated) -43 


MIDGET WAFER TYPE 


This wafer socket is designed specifically for the new UHF Midget tubes, RCA-9001, RCA-9002, and RCA-9003. 
The socket utilizes a special mica-filled insulation which has low loss at the ultra-high frequencies. Pin con- 


tacts have exceptionally low inter-contact capacity. STOCK No. 9914 $ 09 
. a 


BAYONET LOCK TYPES 


The UT-102-A, UT-541-A and UR-542-A are rugged, dependable transmitting tube sockets of the bayonet type. 
The bases are of white, glazed porcelain having high dielectric properties and low moisture absorbing charac- 
teristics. Socket contacts are phosphor-bronze and cadmium-plated to insure positive connection at all times. 


The socket shells are nickel-plated and will hold the tubes solidly in any mounting position. * 
UR-542-A Net Price UT-102-A Net Price UT-541-A Net Price 
A 4-contact socket for A 5-contact socket for A 4-contact socket for 

816, 866-A/866, 812, $.50 the 808. Max. Base $1.50 the 810, 806, 203-A, $.75 
809, etc. Max. Base Dia., 334”. etc. Max. Base Dia., 

Dia., 213”. 3%”. (Illustrated) 


NEW TYPE FOR 829 AND 832 


(WITH R-F BY-PASS CONDENSERS) 


UT-107. Socket is a new design for use with the RCA-829 and 832. The socket is recommended where these 
tubes are used in circuits operating above 60 Mc. It has ‘“‘built-in’” r-f by-pass condensers for heater and 
sereens. Glazed Steatite and Micalex insulation in this unit gives unusually low dielectric losses. Wiper contacts 
are of beryllium copper with heavy silver plate to insure a positive contact. Chassis hole 2;%” in diameter. 


UT-107 Net Price $6.95 


UT-106. The UT-106 is a square wafer socket similar inj appearance to the UT-104 shown on this page. It is 
designed for the 829, 832, and 826 transmitting tubes. It is recommended for frequencies below 60 Mc. Base is 
made of glazed Steatite. The pin contacts are pincer type, cadmium plated. An aluminum ghield ring attaches 
to the socket and extends upwards %” around the base of the tube. Requires chassis hole 2144” in diameter. 


UT-106 Net Price $1.05 


ACORN TYPE 


Designed specifically for the RCA-954, 955, 956, 957, 958 and 959, this socket utilizes Steatite insulation having 
extremely low dielectric losses. Top and edges of the socket are glazed to prevent moisture absorption, Grooved 
silver-plated beryllium-copper connectors lock tubes in socket and provide positive cleaning contact. Shield plate 


for pentode types included with each socket. STOCK No. 9925 Net Price $ 66 
° a 


833-A MOUNTING ASSEMBLY 


The UT-103 mounting assembly consists of one MI-7477 filament-terminal connector and two MI-7478 grid/plate 
post connectors. MI-7477 is polarized to permit one-way insertion only of tube in mount. The filament- 
terminal posts and knurled set-screw knobs are chromium plated and mounted on a white glazed Steatite base. 
MI-7478 grid/plate connector, with its flanged radiator, provides large-surface contact. It will quickly dissipate 
the heat generated at grid and plate terminals. MI-7478 is supplied with flexible copper strips for connection 


to selreuiey parts: UT-103 (Complete) Net Price $7.50 


250-WATT MOUNT ASSEMBLY 


These two familiar end mountings, the UT-1085 and UT-1086, have been accepted standards for many years 


as the ideal mounting for the 204-A, 849, 851, 869-A and similar tubes. Insulation is white glazed porcelain ~ 


which insures good dielectric properties and freedom from climatic effects. The spring contacts are cadmium- 


plated to give positive connection. UT-1085 & 1086 (Complete) Not Price $4.65 


813 WAFER TYPE 


The UT-104 is a wafer socket designed for the 813 and 8001. It utilizes low-loss Steatite insulation having low 
surface leakage and low dielectric losses. Top of socket is glazed, bottom is waxed to prevent losses due to 
climatic conditions. Pincer type, cadmium-plated contacts have positive spring tension. Finder ring facilitates 
locating proper tube pins. UT-104 requires a chassis hole 214” in diameter for mounting. 


UT-104 Net Price $75 
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POPULAR RCA TUBE PUBLICATIONS 
AND ENGINEERING HELPS 


AVAILABLE FROM RCA TRANSMITTING TUBE DISTRIBUTORS 
OR DIRECT FROM COMMERCIAL ENGINEERING SECTION, RCA 
MANUFACTURING COMPANY, INC., HARRISON, NEW JERSEY 


ASM ies Po 
Bek O Men CA 


A regular news publication 
prepared for radio amateurs, 
experimenters, and engineers. 
Contains advance circuit ine 
formation on popular RCA 
transmitting tubes, interesting 
articles, illustrations, and 
helpful hints. Every issue 
filled with timely subjects close 
to the heart of amateurs. 


INSTRUCTION Free, from RCA Transmitting 
BOOKLETS Tube Distributors. 


These booklets are the auth- 
ority on RCA Transmitting 
and Special-Purpose Tubes. A 
booklet containing complete 
information is packed with 
each tube. On new tube types, 


pou ees are available on re- HB-3 ALL TYPES 
TUBE HANDBOOK 


A loose-leaf binder complete 
with data and curves on all 
transmitting, receiving, cath- 
ode-ray, television, and special- 
purpose tubes sold by RCA. A 
real engineering guide and an 
essential reference for circuit 
designers. Available on sub- 
scription basis. Write to Com- 
mercial Engineering Section 
for descriptive folder and- ore 
der form. 


TRANSMITTING 
TUBE FOLDER 


A 16-page booklet, known as 
the TT-100, shows at a glance 
the maximum ratings and 
typical operating conditions of 
the entire line of RCA trans- 
mitting and_ special-purpose 
tubes. Beautifully illustrated. 
Available on request. 


RECEIVING TUBE 
FOLDER 


A 16-page booklet, known as 
the 1275-B, contains the sal- 
ient characteristics, socket 
connections, and a_ special 
classification index of the com- 
plete line of RCA receiving 
tubes. 


Free for the asking. 


RC-14 RECEIVING 
TUBE MANUAL 


The RC-14 Manual is now 
available with a 38-page sup- 
plement covering 99 additional 
types. This book is now a 
virtual encyclopedia of re- 
ceiving tubes, containing 256 
pages covering 333 different 
receiving tube types. 


Price, 25 cents each. 


LOG PADS 


The simple, easy way to keep a log is with RCA 
Log Sheets. Each page is laid out so that the 
information pertaining to the communication can 
be entered from left to right in the same sequence 
as the procedure of a normal QSO. RCA Log 
Sheets come in pads of 25 each. See your trans- 
mitting tube distributor for your supply. 


TRANSMITTING TUBES 
Proved in Communications’ Mest Exacting Services , 


